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Emergency Entomological Service. — Enlom. News, Philadelphia, xxviii, 
no. 8, October 1917, pp. 375-377. 

Reports of the Emergency Entomological Service of the United 
States Department of Agriculture record new legislation in Illinois 
whereby the Department of Agriculture has authority to compel 
owners or other occupiers of property infested by insect pests or plant 
diseases to take measures to .arrest or prevent such damage under 
penalty of a fine. An insect pest survey and information service 
is established under the Mew York Food Supply Commission, and a 
similar survey in Ohio. Farm demonstrators are to work in prac- 
tically every county in New Jersey and in Tennessee. In Mississippi 
a systematic educational campaign in preparation for winter spraying 
is to be designed by proclamation of the governor. 

The Food Production Act appropriates about £88,000 for the 
prevention, control and eradication of insects and plant diseases 
injurious to agriculture and the conservation and utilisation of plant 
products. Of this nearly £30,000 is allotted to the Bureau of Ento- 
mology. The expenditure is to begin with an extensive autumn 
campaign against the Hessian flv [Mayetioh destructor] and attempted 
control on a large scale of the insects injurious to stored grain and other 
products. Winter work will include dormant tree spraying and 
fumigation of citrus trees. 

Dubois (P.). La Lentille. [The Lentil .] — La Vie Agric. et Rur., Parity 
vii, no. 42, 20th October 1917, pp. 289-290. 

The cultivation of lentils is threatened, and in Lorraine has been 
abandoned, owing to the attacks of a species of Bruekus. The insects 
can be killed by placing the infested seeds in a barrel, pouring in 
20-25 c.c. carbon bisulphide and immediately closing the bung, 
allowing them to remain in contact with the fumes for 21 hours ; the 
barrel should be turned several times to render the contact more 
intimate. The adults may also be induced to leave the seeds by ex- 
posing them to a gentle heat, and precautions must be taken against 
sowing infested seed to prevent the further spread of this pest. 
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Van der Goot (P.). Het Tephrosia-Kevertja. [The small Tephrosia 
Beetle.] — Medei. v. h. ProeJ station Midden-Java, Salaliga, 
no. 26, 1917, 36 pp., 1 fig. 2 plates. 

In the plantations at higher elevations in Java there has been of 
late years a great advance in the cultivation of green manure plants, 
of which Tephrosia Candida is one of the most satisfactory. In view 
of its increasing importance, the considerable injury done to it by the 
Tephrosia beetle led to an investigation on the latter being under- 
taken. 

The identity of this Anthribid is somewhat doubtful. European 
entomologists have identified the examples submitted to them as 
Araecerus fasciculatus, De G., but the literature on this species almost 
exclusively describes it as living in stored vegetable products. In 
Java Zehntner observed it in stored coffee beans and dealt with it at 
length under the name of “ coffee weevil.” It is therefore remarkable 
that while the Tephrosia beetle readily breeds in the pods of plants 
with Papilionaceous flowers, it refuses to do so in such products as coffee 
and cacao beans. These pronounced differences in their life-history 
wouldappear to warrant two distinct biological races of A. fasciculatus 
being recognised. Excepting for a note by F. II. Chittenden (Some 
little-known insects affecting stored vegetable products— U.S. Dept. 
Agric., Bull. No. 8, n. series, 189S), recording A. fasciculatus from 
the pods of Cassia occidental is and the seeds of Indigofera sp., it has 
never been mentioned as an important pest of Leguminosae. 

After a brief description of this beetle, notes on its general biology 
are given. In the case of Tephrosia Candida the eggs are laid in the 
semi-ripe or almost ripe pods— when the seeds are already swollen. 
Ovi position was not observed, but the beetle apparently gnaws a 
hole into which it thrusts its ovipositor. Iu the pods of T. Candida, 
the hole is usually in the lower scam, sometimes in the upper one, but 
never in the sides. A single egg is deposited in each hole, close to a 
seed. The number of holes seldom exceeds that of the seeds and is 
rarely more than fourteen per pod. The egg-stage lasts only about 
6-7 days. The young larva immediately begins to bore into the 
adjacent seed and often attacks a second one without completely 
eating the first. The skin of the seed is also destroyed, so that the 
larva is nearly always distinctly visible when an infested pod is opened. 
The larval period lasts about 23-29 days. After a pupal period of 
7 or 8 days the adult remains for about six days within the pod, finally 
emerging through a round hole, about inch in diameter, gnawed in 
one of the sides. As the egg is usually laid in semi-ripe pods the beetle 
emerges before the pods open. A premature opening may be fatal 
to any larvae or pupae within by causing them to fall to the ground. 
The beetle at once begins to gnaw the adjoining old or young pods ; 
mating takes place after a few days and oviposition soon follows, 
about 11-13 days alter emergence. Usually one egg is laid per day ; 
the maximum observed was three. The average number of eggs per 
female is twenty-nine, with an observed maximum of eighty-four. 
Oviposition lasts for about twenty-five days. There are 6 or 7 annual 
generations. The beetles died within fourteen days when deprived 
of food. The average life of a female beetle is thirty-eight days, 
with an observed maximum of sixty-four. The average life of a 



male was forty-eight days, with a maximum of ninety-one. The food 
of the adult beetle consists of practically any vegetable matter, with 
a preference for softer substances such as the pods of Tephrosia, 
Crolalaria, Leucaena gbuca, Cassia and other Legmuinosae, coffee 
beans, cacao beans, etc. The beetles seem capable of flying con- 
siderable distances, flights of about 1,000 yards being believed to occur. 
Light exercises a great attraction. When disturbed the beetles drop 
and feign death, so that, under natural conditions it is difficult to 
collect them in large numbers. 

The injury to T. Candida is sometimes very serious ; in one case only 
25 per cent, of the seeds escaped damage, and in another, only 5 per 
cent. Up to the present only plants with Papilionaceous flowers 
have been attacked. Crolalaria striata is believed to be the original 
host-plant, though T. Candida is the principal one, other food-plants 
being Glycine soja and Indigofera sp. Cassia occidentalis cannot be 
regarded as a true food-plant, as full development appears seldom to 
take place in it. The seeds of T. mgedi remain immune from attack 
even if this plant, is grown among seriously infested T. Candida. The 
pods, however, are pierced with holes for oviposition, so that develop- 
ment appears to be hindered within them ; only in a few instances 
were small larvae found and these had not done more than gnaw 
the surface of the seeds, probably because the latter ripen and harden 
rapidly. In the open Leucaem glaum does not appear to suffer, and 
while beetles iu captivity oviposit in the almost ripe pods of this plant, 
the resultant larvae do not develop. Phaseolus radialus, Sesbania 
aegyptiaca and Vigna catjang do not appear to be attacked. 

An investigation was made of the vegetable substances (other than 
the living plants mentioned above) in which development seemed 
likely. While Zehntner has recorded the coffee weevil as completing 
its development in coffee beans, the Tephrosia beetle does not even 
oviposit in them. In unfermented cacao beans (which are also suited 
to the development of the coffee weevil) the Tephrosia beetle develops 
rarely, if evei-. The author was unable to ascertain whether the coffee 
weevil attacks the pods of Tephrosia, but the above facts make the 
biological, identity of these two insects very doubtful. The larvae 
of the Tephrosia beetle were able partially to develop in damp (stored) 
seed of T. Candida and completely in very damp, mouldy seed of 
Glycine soja and Vigna catjang, but no development was noticed in 
the drv seed of these plants. Larvae were noticed in the unripe seed 
of Sesbania aegyptiaca, but neither eggs nor larvae iu the ripe seed of 
Leucaena glaum or Tephrosia vogdi. 1 t thus appears that the Tephrosia 
beetle oviposits only in the ripe seed of plants with Papilionaceous 
flowers and then only when it is iu a damp condition, and that full 
development occurs only in the seeds of G. soja and V. catjang , these 
being of sufficient size to permit it. 

Four Hymenopterous parasites of the Tephrosia beetle are of 
common occurrence. They include the Chalcids, Aximopsis jacensis, 
ft i r. , and Eupelmus javae, Gir., and two Braconids not vet identified. 
Brief descriptions and biological notes are given of these parasites, 
which are of only slight importance in checking the pest. 

There arc four ways in which new plantings of T. Candida may 
become infested : Through the seed, from adjacent vegetable substances, 
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from neighbouring wild Leguminosae, and from older plants of 
T. aindida, either growing among the new plants or growing close by. 
Infestation through the seed is not a serious source of danger ; very 
few beetles will be found in the harvested seed and they will have 
perished long before the new plants become susceptible to attack — at 
the time that they flower, i.e., when they are about 8-10 months old. 
There is a possibility that such beetles may fly to wild Leguminosae 
{Crotalarm) or to T. Candida growing in the. vicinity, but before infesta- 
tion from such sources can reach the new plants the latter will probably 
have been infested by other means. No precautions need therefore 
be taken when harvesting the seed of T. Candida. Infestation from 
adj rcent vegetable substances cannot occur in nature ; it has already 
been stated that the sole substances involved are the damp seeds of a 
feiv leguminous plants and such seeds are not found under natural 
conditions. Attack by beetles flying from wild Leguminosae, chiefly 
Coli,' aria striata , seems to be the principal cause of land planted 
for the first time with T. Candida becoming infested. The destruction 
of neighbouring plants of C. striata is therefore advised, though as the 
beetles may come from some distance, this measure is not entirely 
efficacious. While the first attack among newly-planted T. Candida is 
due to these individuals from C. striata, the infestation is maintained 
either by the new plants themselves or by other T. Candida growing 
near-by. When about ten months old, T. Candida remains in flower, 
so that the beetle has ample opportunities for breeding, and if the 
plants are allowed to bear fruit undisturbed for some months, the 
seed-crop will be entirely destroyed. 

As regards remedial measures, a thorough pruning provides a 
successful means of combating the pest. Collection of the beetles is 
not a feasible procedure, but if the plants are sprayed with a poison, 
the adults will be killed. When pod-hearing twigs were sprayed with 
a one per thousand solution of Paris green, 75 per cent, of the beetles 
on them died within six days. Dolichodenis bitubemdalus (black 
cacao ant) has proved useless as a check. Another method is the 
simultaneous removal from the trees ol every pod susceptible to attack 
or already infested. By keeping the plants free from semi-ripe pods 
for a sufficiently long period the beetle disappears. Experiments 
show that if vigorous plants, more than a yeaT old, are pruned of all 
pods, flowers and flower-clusters, a period of seventy days elapses 
before semi-ripe pods are again present, while, an even more thorough 
pruning naturally results in a still longer interval. When oviposition 
is possible, the female beetle has an average life of thirty-eight days, 
with a maximum of sixty-four ; if there are no opportunities for 
oviposition the maximum rises to eighty-one days -the average 
remaining unaltered. If therefore all pods are removed, the only 
individuals left will consist of a few newly-emerged adults and of a 
majority of older ones. As no opportunity for oviposition is afforded 
these will be nearly all dead within forty days, which is very much 
less than the time required for semi-ripe pods to reappear. The 
prunings must either be burnt or buried under an 8-inch layeT of earth, 
and the whole area must be completely pruned , if re-infestation is to 
be prevented. As the beetles are good flyers it is necessary to have 
a distance of from 500 to 1,000 yards between pruned areas and 
unpruned ones. 
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VON Tubeuf (C.). Nachtrage mr Kenntnis des Flchtensamenoles und 
seiner Gewinnung. [Additions to the Knowledge of Fir Seed Oil 
and its Production.] — N atumissenschftt. Zeitschr. f. Fort- u. 
Landwirtschaft, Stuttgart, sv, no. 7-9, July-September 1917, 
pp. 239-252. 

By crushing fir seed it is possible to obtain about 20 per cent, of 
edible oil and 75 per cent, of oil-cake. The seeds in inanv fir-cones 
are infested by the larvae of Plemelielh abietina, Seitn. (fir seed gall 
midge), of which all the developmental stages were described by 
Scitner in 1908. Nitsche had previously reported the injury as affecting 
15 per cent, of seed samples examined. The infested seeds are slightlv 
sunken and discoloured, and they are flatter and more pointed than 
normal ones. According to Seitner development within the seed in 
the majority of cases takes three years. Pupation lasts eighteen days, 
and the adult midge escapes through an exit-hole bored before pupation. 
The eggs are deposited in the flowers, and the larvae bore into the 
ovulnm, which attains the shape and size of a seed without a gall 
being formed. Seitner states that the larvae attain their full-growth 
in October when the seeds are ripe, so that five months only are 
required for this stage. As the seed is hollow and contains nothing 
but the larva, it is difficult to know what the latter feeds on during 
the two years between maturity and pupation. 

Zimiiekmann (H.). Die Kohlwanze (Eurydema oleraceum , L.). Ein 
Beitrag zur der Kenntnis der Lebensweise. [The Cabbage Bug, 
E. oleraceum : A Contribution to the Knowledge of its Habile.] — 
Zeitschr. f. Pjkinzenkrankheiten, Stuttgart, xxvii, no. 4, 15th August 
1917, pp. 193-199. 

A brief description of Eurydema oleraceum, L., and notes on its distri- 
bution in Europe are followed by an account of an outbreak in Mecklen- 
burg in 1915 and 1910, which was the most severe since 1893. White 
swedes were heavily infested and sometimes destroyed, hundreds of 
bugs being seen on each plant. Cabbages also were killed. In one 
case the destruction of the swedes was followed by migration to an 
adjacent potato field and the destruction of the plants there. An 
adjoining field of oats was also attacked, but without apparent damage, 
Coceine.llids were noticed preying on the bugs in 1913. Wet weather 
checked the outbreak. On cloudy, cool days the insects may be 
shaken on to sheets of cardboard, and if the infestation is severe, a 
petroleum-soap spray will act to some extent as a repellent. Lysol, 
insect-powder, and trap-crops of mustard or radish have been recom- 
mended. Nicotine-soap proved useless in Mecklenburg, but covering 
the plants with earth gave good results. 

Muth (F.). Die Knospenmilbe (Eriophyes loewi, Hal.) und der Hetero- 
sporiumpilz {Heterosporium syringae. Oud.), zwei Sehadlinge des 
Flieders. [The Bud Mite, E. loeivi, Nal., and the Fungus, Eetero- 
sporium syringae, injuring the Elder.]— Zeitschr. f. Pjlanzenkrank- 
hetten, Stuttgart, xxvii, no. 4, loth August 1917, p. 203. (Abstract 
from Zeitschr. f. Wein-, Obst- u. Gartenbau, 1914, pp. 22-27,4 figs.) 

Cutting back and burning the infested branches are the remedies 
advised for injury to elders by Eriophyes loetvi, Nal. 
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Rfip.ir; (6.). Schadllnge an Hfilsenfrflchten. [Pests of Leguminous 
Vegetables.] — Zeitschr. f. Pflanzenkrankheiten, Stuttgart, xxvii, 
no. 4, 15th August 1917, p. 205. (Abstract from Flugblatt No. 57 
der Ksl. Biol. Anstalt f. Land- u. Forstw., July 1915.) 

Peas and beans may be freed from Bruchids by heating to 
139° F., or the beetles may be sifted out if the seed, which has been 
stored in the cold, is first kept for a few days at 68°-71° F. in order to 
make them emerge. Silanes lineatus may be checked by collecting 
the weevils or bv spraying with hellebore-soap with or without tobacco, 
or Urania green. Preventive measures against the moths, Cydia 
(Gmpholithn) nthritam and C. (0.) dorsana, include selection of seed, 
careful preparation of the soil, sowing in drills and the avoidance of 
fresh stable-manure. 

Muth (F.). Die Milbensucht der Reben, verursacht durch die Milbe 
Eriophyes vitis, Nal„ eine neue und gefahrliche Krankheit unserer 
Weinberge, nebst einigen Bemerkungen fiber ahnliche Trieb- 
verunstaltungen. [The Mite Disease of Vines, anew and dangerous 
Disease of our Vineyards due to Eriophyes vitis, Nab, and some 
Notes on similar Shoot-Deformations.] — Zeitschr. f. Pjlanzen- 
krankheiten, Stuttgart, xxvii, no. 4, 15th August 1917, p. 205. 
(Abstract from Hess. Laniw. Zeitschr., 1916, pp. 442-443 & 458- 
459, 5 figs.) 

This disease of vines, which is caused by Eriophyes (Phylhcoptes) 
i:itis, Nal., was first observed in Hessen. For summer treatment 
cutting- back or spraying is recommended. Lime-sulphur (1 : 40), or 
nicotine soft soap (1:1: 100), or Math's solution (1 : 100) should be 
used. The stocks must be painted in addition with lime-sulphur 
(1 : 4) at the end of March after priming. 

Muth (F.). Die Johannisbeeren-Knospengallmilbe ( Eriophyes ribis, 
Nalepa) sowie einlge andere Johannisbeerschadlinge. [The Currant 
Bud Gall Mite, E ribis. Nal., and some other Pests of Currants.] 
— Zeitschr. f. Pflanzenkrankheiten, Stuttgart, xxvii, no. 4, 15th 
August 1917, p. 206. (Abstract from Hess. Obst- Wein-, Gemiise- 
u. Gartenbauzeitung, 1915, pp. 17-23, 9 figs. 

Jn Hessen Eriophyes ribis, Nal., causes serious injury to red and 
white currants and also, but to a less extent, to black currants. The 
injury is less a deformation than an excessive increase of buds. This 
paper also contains notes on damage to currants by Aegeria (Sesia) 
tipuliformis, Aphis ribis, and A. grossulariae. 

Zweicelt (F.). Beitrage zur Kenntnis des Saugphanomens der 
Blatflause und der Reaktionen der Pflanzenzellen. [Contributions 
to the Knowledge of Sucking by Aphids and of the Reactions of 
the Plant Cells.] — Zeitschr. f. Pflanzenkrankheiten, Stuttgart, 
xxvii, no. 4, 15th August 1917, p. 207. (Abstract from Centralbl. 
f. Bakteriol., II, xiii, 1915, pp. 265-335, 7 figs., 2 plates.) 

Details of the sucking process by Aphids are given. As with other 
Rhvnchota the salivary secretions of Aphids must be able to convert 
starch into sugar with the help of a ferment resembling diastase. 
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Knbchtel (W. K.). PHyctaenodes sticlicalis, deni Tabak in Rumanian 
schadlich. [P. sticlicalis injuring Tobacco in Rumania.] — Zeitschr. 
f. Pjhnzenkrankheiten, Stuttgart , xxvii, no. 4, 15th August 1917, 
p. 210. (Abstract from Intern. Agrar-Techn. Rundschau, 1916, 
p. 377.) 

In 1915 the caterpillars of PMyctaenodes sticlicalis seriously damaged 
tobacco in Eastern Rumania, skeletonising the leaves. 

Uffet.x (K.). Beobachtungen liber die Eiablage von Cheimalobia 
brumata, L., und anderer Herbstapanner. [Observations on the 
Oviposition of C. brumata and other Autumn Moths.]— Zeitschr. 
f. Pfanzenkmnkheiten, Stuttgart , xxvii, no. 4, 15th August 1917, 
pp. 210-211. (Abstract from Zeitschr. Wiss. Insekt. Biel., xii, 
1916, pp. 121-124 & 169-175.) 

In this reply to a paper by Hclmeider-Orelli the following statements 
are made : The female, of Chcimatobiu brumata lays 150 eggs on an 
average ; in the forests, oviposition takes place preferably oil those 
lower portions of the trunks that are covered with rough bark. [The 
German abstract suggests that the difference between forest and 
orchard conditions may account for the contradiction between this 
observation and Schneider-Orelli's statement respecting oviposition 
in the crowns of the trees.] In the forests large numbers of both 
sexes were seen on the ground and pairing took place there. 

Various species of Hgbeniia, especially H. defoliaria and H. auran- 
tiaria, also oviposit in the forest, preferably on the lower parts of the 
trunks. In Westphalia C. brumata usually appears late in October or 
early in November and flies until mid-December. It always pupates 
in the ground. 

Sedlaczek (W,). Neuere Forsehungen liber Borkenkafer. [Recent 
Investigations on Bark-beetles.]— Zeitschr. f. PJknzenkrankheiten, 
Stuttgart, xxvii, no. 4, 15th August 1917, pp. 212-213. (Abstract 
from Zmtraihlatt f. das Gesamte Forstwesen, xli, 1915, pp. 463-472.) 

Sufficient labour is not always available to remove without delay 
trees that are dying as a result of bark-bectle infestation and the young 
beetles have time to emerge and migrate to other trees. To prevent 
this, suitable trap-trees should be arranged in an isolating belt around 
the infested area. 

Them. (R.). Aus dem Leben des Birkensplintkafers, Scolytus ratze- 
burgi, Jans. (Eccoptogaster destructor, Ratz.) [Notes on the Life- 
History of the Birch Beetle, Scolytus ratzeburgi.] — Zeitschr. f. 
PJlanzenkrankheiten, Stuttgart, xxvii, no. 4, 15th August 1917, 
p. 213. (Abstract Irom Entomolog. Blatter, xi, 1915, pp. 97-102 
& 146-154.) 

Throughout Europe Scolytus ratzeburgi, Jans., has one annual 
generation and always hibernates in the larval stage. In N. Italy 
and other southern regions the flight period begins about 20th May, 
in Germany between 1st and 15th June. The flight lasts from three 
to five weeks according to the weather. The young beetles breed 
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immediately after flight and the females die in the brood-galleries 
after three to four months. At the entrance-hole and in the air-holes 
of the brood-galleries pairing takes place repeatedly during oviposition. 
Healthy birches also are attacked and killed after several successive 
attacks. Trap-trees standing alone must have a ring cut into them 
about twenty inches above the roots. This must be done in autumn 
or spring; the ring should be about live inches wide and deep enough 
to reach the sap-wood. Two years later the trap-tree must be felled 
in winter and removed. Woodpeckers and Ichneumonids help to 
check this pest 

Tbedl (R.). Biologisches von Xyloterus signatus, Fabr. [Biological 
Notes on X. signatus, F.] — Zeitschr. /. Pjianzenkrankheiten, 
Stuttgart, xxvii, no. 4, 15th August 1917, p. 214. (Abstract from 
Entomol. Blatter, xi, 1915, pp. 165-169.) 

Xyloterus signatus, F., has two generations a year. It is on the 
wing at an early date and is very particular as to the condition and 
dampness of the brood material. To ascertain the date at which trap- 
trees become attractive it is necessary to fell trees front spring to 
autumn and then see which of them is infested when flight takes place 
in the following spring. A dry, sunny situation may give different 
results to a damp, shady one. Very probably this Scolytid infests 
standing ringed trap-trees in the second or third year after ringing, 
as A’, domesticus prefers to do in the case of ringed birches and alders. 

Scheidtf.r (F.). Ueber die Bekamplung des grossen braunen Rttssel- 
kafers, Hylobius abietis. [Notes on combating Hylobius abietis .] 
— Zeitschr. f. Pjianzenkrankheiten, Stuttgart, xxvii, no. 4, 15th 
August 1917, pp. 214-215. (Abstract from Forstwissensch. Central- 
blatt, xxxvii, 1915, pp. 113-125 & 270-284.) 

This paper discusses the various measures hitherto adopted against 
Hylobius abietis and advises attention to the following points: Young 
plants should be protected for three successive years by suitable 
washes ; if as a consequence adjacent older growth is not attacked, it is 
unnecessary to collect the beetles. Strong plants must be used for 
planting, though growing from seed is preferable. Blocks of wood, 
used as traps, and trenches must only be resorted to where the beetles 
abound in spite of the stumps being cleared, and the plants are not 
protected by washes. Where clear-cutting is practised, the next 
felling should follow the first young crop only after 8-10 years. Trap- 
trenches, artificial traps, barking, charcoal-burning, tarring and 
covering the stumps with earth are all measures that have little effect 
and are usually rather costly. 

Schulze (P.). Ueber Diasirophus rubi, Htg. [Notes on D. rubi, Htg.] 
— Zeitschr. f. Pjknzenkrankheiten, Stuttgart, xxvii, no. 4, 15th 
August 1917, p. 216. (Abstract from Deutsche Enlomolog. Zeitschr.) 
1916, pp. 223-224.) 

In Brandenburg the Cynipid, Diastrophis rubi, Htg., has been 
observed on raspberries, causing not only the ordinary cylindrical 
galls, but also twisted and forked ones. 
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Top.nello (F. Cocuzza). Parassiti del Crtsonfalo o “ Bianca-Rossa” 
degli Agrumeti sieiliani. [The Parasites of the Sicilian Citrus 
Plantation Pest, Chrysomphalus dietyospermi.] — V Agricoltura 
Moderrn, Milan, xxiii, no. 13, 1st — 15th July 1917, pp. 167-168. 

In this list of the enemies of Chrysomphalus dietyospermi var. 
pinnulifem. Mask., brief notes are given in each ease. 

The insects dealt with are Prospaltella- ( Aspidiotiphagus ) lounsburyi, 
from Madeira, which attacks the nymphs as well as the adults : 
Prospaphelims silvestrii, discovered in Sicily, where it parasitises 
the nymphs ; Aphelinus chrysomphali, somewhat similar to the pre- 
ceding one, discovered in Spain and also occurring in Italy and Sicily ; 
Aphycns hesperidum in Spain ; Aspidiotiphagus citrinus, usually bred 
from the adults and found only in greenhouses ; Prospaltella fascia-la, 
another greenhouse parasite : Signiphom merccli from Spain ; the 
Coccinellids, Chilocorus bipustuhtus, Rhizobius lophanta-e and R. ren- 
tralis ; and Lycosa rapida, found at Palermo, this spider being 
apparently more efficient than O', bipustulatus. The fungi infesting 
this scale are Aschemnia, Cephalosporiam, Nectria, Microcera and 
Fusarium. 


Geavatt (G. F.) & Marshall (R. P.). Arthropods and Gasteropods as 
Carriers of Cronartium ribkola in Greenhouses.-— Phytopathology, 
Baltimore, Md„ vii, no. 5, October 1917, pp. 368-373. 

Studies with insects, wood-lice and snails feeding on various species 
of the genus Rtbes attacked bv the fungus, Cronartium ribkola , have 
shown that they have a decided preference for the infected leaves. 
The weevil, Pantomorus fulleri, was the principal insect concerned, but 
the red ant, Pheidole amislassi, and the wood-louse, Arniadillidhtm 
vulgare, were active on leaves growing close to the ground. These, 
as well as the cockroach, Blatta orientalis, were found to be the bearers 
of numerous urediniospores and sporidia of 0. ribicola, which under 
certain conditions may adhere to their bodies for at least a week. 
It was also found that after feeding on the different spore-stages of 
the blister-rust fungus, their excreta contained abundant uredinio- 
spores and in some cases sporidia and pieces of telial columns, and 
that although alimentation lessened the viability of both the uredinio- 
and telio-spores, animals are important agents in the dissemination 
and spread of this fungus. 


Woi>sedalek (J. E .) . Five Years of Starvation of Larvae.— Science, 
Lancaster, Pa, xlvi, no. 1189, 12th October 1917, pp. 366-367. 

The last of a large number of specimens of Trogoderma tarsale, a 
beetle well known as a museum pest, survived without food of any 
kind for 1,884 days, and probably, under less disturbed conditions 
would have lived even longer. The starved larvae gradually decreased 
in size, as did also the series of cast larval skins, but if given a good 
snpplv of food, they again grew until they attained practically the 
maximum larval size. 
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SCAMMELL (H. B.). Cranberry Girdler. — U. S. Dept Agric., Washing- 
ton, D.C., Bull. no. 554, 21st September 1917, 20 pp., 7 pi. 

Crambus hortuelhs, Hiibn. (cranberry girdler) is a Pyralid that 
has become increasingly injurious in recent years, large areas of 
cranberry vines having been entirely destroyed in New Jersey owing 
to the larval habit of feeding concealed in trash under the vines. 
This moth was originally described under the name G. topiarius, which 
was believed to represent the European C. hortuelhs in the American 
fauna. It is widely distributed throughout Europe, the United States 
and Canada, where its food-plants include grasses, sheep sorrel and 
the sedge, Scirpus o,mericanus. 

All the injury to the cranberry vines is done during the larval stage 
from early June till mid-October, being worst in late summer when 
the caterpillars are nearly full-grown. They eat through the bark 
of the runners into the wood or completely girdle the bark, being 
themselves concealed in the trash beneath the vines. This habit 
distinguishes them from Rhnbdopterus pie.ipes, Oliv. (cranberry root- 
worm), which feeds below the surface of the ground on the small 
roots and root-hairs. 

The eggs, which are laid in large numbers, are not attached to the 
plants, but are deposited on the trash beneath, where, owing to their 
minute size there is little possibility of finding them. The larvae, 
which emerge after nine or ten days, are rarely found in wet situations 
and are never found feeding in exposed positions owing to their 
aversion to light. Late in September or early in October they form 
cocoons within which they lie dormant until the following spring, 
when they pupate, the pupal stage lasting about twenty-one days. 
Larvae in cocoons are able to withstand the usual winter-flooding from 
December until April or May, or even until July, and pupae have been 
found alive after submergence for five or six days. 

The most effective control measure is autumn flooding immediately 
after picking the crop, when this can be done before the end of Septem- 
ber, at which date the larvae will not have spun their cocoons. If 
the berries cannot be removed in time to permit of this, the next 
best method is to retain the w ater over the vines until 20th 3 uly, thereby 
losing one crop of berries, but ensuring a clean bog and the possibility 
of a much heavier crop the following year. The application of a 
layer of sand from one. to two inches deep, though expensive, is some- 
times expedient on bogs having peat or mud bottoms, and prevents 
the emergence of a large proportion of the moths. 

The usual methods of spraying, burning, and using repellents and 
trap-lights are of no avail owing to the habits of the larvae, but 
pruning, the removal of noxious weeds and grasses, and better cultural 
methods generally, very materially aid in the control of this pest. 


Jarvis (E.). Experiments in Poisoning Cane-Grubs. - Queensland 
Agric. Jl., Brisbane, viii, Part 2, August 1917, pp. 81-82. 
[Received 2nd November 1917.] 

Eield experiments with poison-bait for cane-grubs on the lines of 
previous laboratory experiments [see this Review, ser. A., iv, p. 470] 
have shown that the application of Paris green in even heavier doses 
than previously suggested have no injurious effect, but rather the 
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reverse, on the growth of the crop. A test plot, on which eowpeas 
planted in trenches among sugar-cane had been dusted with copper 
arsenate at the rate of 24 lb. per acre and then covered over, gave 
quite as good results, both as regards the growth of the cane and the 
absence of grabs, as did neighbouring plots treated with carbon 
bisulphide. 

Fumigating a Plant Stove. — Gardeners’ Chronicle, London , lxii, no. 1610, 
3rd November 1917, p. 184. 

The best, results are obtained when the houses are fumigated at 
dusk and opened on the following morning, being tightly closed mean- 
while, and several fumigation bowls being used to ensure an even 
distribution. For green aphis one application of the following is 
sufficient, : sodium cyanide | oz. ; phosphoric acid l oz. : water I oz. 
for each 1,000 e. ft. This will not scorch any plant. For black or 
white aphis, thrips and scale-insects, one application of the following 
will suffice : sodium cyanide ] oz. ; phosphoric acid [ oz. ; water 1 oz. 
for each 1,000 c. ft. This will not scorch mature plants. For 
mealy hug [Pseudococcus) and red spider ( Tetmnychus ) in a house of 
mixed plants, sodium cyanide 1 oz. ; phosphoric acid 1 oz. ; water 
4 oz. for each 1,000 c. ft, should be used. A few of the young shoots 
may be affected by this, but only to a very slight extent. 

Damage to Wheat-stacks by Mice.— -Jl. R. Soc. Arts, London, lxv, 
no. 3389, 2nd November 1917. p. 830. 

While the whole world is in urgent need of wheat, it is being wasted 
in Australia owing to the lack of transport necessitating its storage 
for an indefinite period, during which it is attacked by mice, causing 
a loss of 10 per cent., and by weevils, which in some places do even 
greater damage. 

Fletcher (T. B.). Icerya purchasi in Ceylon: a Warning to India. 
- Agric. Jl. India, Agnc. Research Institute, Pusa, Calcutta, xii, 
pt. 4, October 1917, pp. 525-531, 1 pi. 

The fluted scale (Icerya purchasi) has obtained a firm footing in 
Ceylon, where it first, appeared on Acacia spp., spreading later to Citrus. 
Steps are being taken to introduce its natural enemy, the Coccinellid, 
Xoviu* cardinalis, the action of which may be supplemented by 
spraying with red oil, lime-sulphur and kerosene emulsion sprays. 
The only countries at. present free from this pest are India, .South 
America and the West Indies. 

Osborn (H.). Studies of Life-Histories of Froghoppers of Maine.— 

Maine Agric. Expt- Sta., Orono, Bull. no. 254, September 1916, 
pp. 265-288, 13 figs. [Received 6t,h November 1917.] 

A list of the Cercopids occurring in Maine comprises : Aphrophora 
parallela, Say, and A. saratogensis, Fitch, on pine ; A. quadrinotnta. 
Say ; Phihenus spumarius, L. ; P. Uneatus, L. ; Lepyronia quadmngu- 
Uris, Say ; Phihmnk bilineata. Say; Clastoptera obtusa, .Say, common 
on alder ; C. proteus, Fitch, on dogwood; and 6'. xanthocephah. Germ. 
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The species dealt with in this bulletin include the meadow fiog- 
hopper, Philaenus spumarius, which has a wide range of food-plants, 
comprising buttercup, yarrow, thistle, Heliantkus, orange dock, daisy, 
clover, primrose, choke-cherry and plum, as well as several cultivated 
crops. The heads of the plants attacked wither and fail to produce 
seed. P. limatus is a grass-feeding froghopper, preferring timothy- 
grass and redtop for its food-plants. The eggs of this species are 
evidently laid in the autumn, probably in the stems of their food- 
plants ; the larvae hatch about mid-June, the frothy masses, which 
are a characteristic feature of these froghoppers, affording good 
protection to the nymphs during their development. From mid-July 
only adults are found, but oviposition is apparently delayed until 
about the end of August. Frequent rotation from grass to some 
other crop is advocated as a moans of keeping the froghoppers in 
check, while ploughing should be done in spring or late autumn. As 
it is almost certain that eggs occur in the grass-stems during autumn, 
winter and early spring, burning the surface dead grass will destroy 
the eggs of these and many other species. The use of a hopperdozer 
immediately after the hay is gathered would trap recently-developed 
adults. Early mowing would probably reduce the numbers consider- 
ably, and, where the insects are abundant, the gain in later growth 
would probably compensate for the loss of quantity in the crop. 

Lepyronia qmdranguhris, Say (angulated froghopper), which greatly 
resembles the meadow species, is neither abundant nor of economic 
importance in Maine. Bush and tree froghoppers include Aphrophora 
paralbla, Say, which is found abundantly on Scotch pine twigs ; 
Clastoptera obtusa, Say, occurring on alder and a variety of plants and 
shrubs, including white birch and haze! ; C. proteus, Fitch, found on a 
variety of plants, especially dogwood. C. xanthocephala, Germ., 
has been found in the nyinphal stage on chrysanthemums, though the 
original food-plant may have been ragweed. Philaronia bilimata. 
Say, is rarely found in Maine, but occurs abundantly on the vegetation 
of the plains in Dakota and Montana. 

Hinds (W. E.). Carbon Dlsulphld as an Insecticide.— U. S. Dept. Agric., 

Washington, D.C., Fanners’ Bull. no. 799, June 1917, 21 pp. 

[Received 7th November 1917.] 

Chemically pure carbon bisulphide is a clear, volatile liquid with a 
sweetish odour resembling that of ether or chloroform ; it does not 
injure or stain fabrics or food materials. The commercial variety, 
however, which has a yellowish colour and unpleasant odour, due to 
contained sulphuretted hydrogen, should not be poured directly upon 
food-stuffs, although its vapour will not injure them. 

As an insecticide it may be used against three classes of insects : — 
those that live underground on the roots of plants or that nest in the 
ground as do some Aphids, white grubs [Lachmsterm], mole-crickets, 
ants and others ; species that attack stored products, such as grain 
insects, pea and bean weevils, various domestic pests and mill insects ; 
and species that can not be controlled by the methods commonly 
employed for their near relatives, such as various vrood-borers that 
can not be reached with poisons, but can be easily killed with 
vapours. 
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Owing to the effect of the vapour upon the heart’s action, persons 
with weak hearts should not take an extended share in the application 
of this substance. The vapours may ignite without the presence of 
flame at a temperature above 297° S’. 

Carbon bisulphide is applicable only when the vapour can be quite 
closely confined for at least 30 minutes, and since a warm atmosphere 
can hold far more of the vapour than a cool one, it is not advisable 
to work at a lower temperature than (10° F., as the higher the 
temperature the more active and susceptible to the gas the insects 
become. Vaporisation may be hastened by applying the liquid to 
some absorbent material hung near the top of the room or bin so that 
the vapours may diffuse, downwards, while in large warehouses the 
liquid may be applied by means of a spray pump. The best material 
with which to render rooms or bins air-tight is heavy wrapping paper 
of which the edges must overlap, care also being taken that the. comers 
are well fitted. The fumigation of buildings is best undertaken on a 
Saturday so that they may remain closed till Monday, thus allowing 
of the complete diffusion of the vapours. Sacked cotton seed requires 
special treatment [see this Review, Ser. A, iii, p. 685]. Ants are most 
economically and effectively controlled by the use of trap-boxes filled 
with leaves, cotton seed and straw, to which carbon bisulphide is 
afterwards added ; a single trap of this kind has been found to contain 
1,000 fertile queens. Colonies of agricultural ants may be destroyed 
by pouring the liquid into the opening of the nest and covering the 
entrances with an inverted, galvanised iron tub ; from one. to three 
ounces of liquid should be used, and the tub left in position for five 
or six hours. Ants infesting the surface soil, white grubs and mole- 
crickets may be destroyed by making holes with a stick over the area 
to be treated, not more than 18 inches apart and several inches deep, 
pouring one ounce of bisulphide into each, closing them immediately 
and covering the ground with waterproof canvas, paper, or wet blankets 
to confine the gas. The best results against Phylloxera on vines are 
obtained by a similar treatment applied twice at an interval of from 
6-10 days, preferably in spring. The holes should be 16 inches from 
the base of the vine, and 12-1 fi inches deep, fresh holes being made 
for the second application midway between the first, and | to f oz. 
of the liquid being injected into each. Cabbage root-maggots 
[Chortophiict bnmicae ] and their pupae may be destroyed by 
distributing a teaspoonful for small plants and a tablespoonful for 
large plants in one or two holes made not less than 4 inches from the 
base of the plant. Aphids on low-growing plants have been 
successfully controlled by evaporating the liquid under a tub which 
covers the plants, the liquid being used in the proportion of one 
teaspoonful per plant or per box of one cubic foot. Wood-borers may 
be killed by inserting one or two drops on a small wad of cotton and 
pushing it into the cavity as far as possible, afterwards sealing the. 
aperture with wax. Clothes, woollen and felt goods and furs may be 
treated against clothes moths and other household insects by 
fumigation in a tight paper-lined trunk, while the use of the liquid in 
showcases, trays and boxes successfully wards off museum posts. 

A factor that must be taken into account in fumigation is the 
varying resistance of different insects, for while the bumble-bee 
[Bomhus | succumbs in a few seconds, Bruchus (Pachymervs) 



tlinmk L. (cowpet weed), Cahnira orpae, L (nanre^h and 
ffihimus suriruonensis, L. (saw-toothed gram beetle) surrne for 3o, 
(50 and 120 minutes respectively. Experience has shown that there 
is practically no danger of injuring germination in seeds that have 
been well matured and dried before being treated with carbon 
bisulphide. 


Walton (W. R.). How to detect Outbreaks of Insects and save the 
Grain Crops.— U. S. Dept. Agric., Washington, D.C., Farmers’ 
Bull. no. 835, June 1917, 24 pp., 14 figs. [Received 7th November 
1917.] 

This bulletin has been written for the information of growers of 
cereal crops and urges the necessity for vigilance and vigorous action 
at the beginning of insect outbreaks in order to avoid a great part of 
the annual losses due to grain pests. Methods of control arc discussed 
for Mayetiola (Phytophaga) destructor (Hessian fly) ; Missus leucop- 
terct (chinch bug) ; Cirphis vnipuncta (army worm) ; cutworms, 
such as Lycophotw ( Peridroma ) imrgarilosa (variegated cutworm) ; 
Mehnophis spp. (grasshoppers) : Laehmterna spp. (white grubs) ; 
Sphenophorus maidis (maize billbug) and S. aeqxmlis ; Aphis tmidi- 
mdicis (corn root-aphis) ; and wireworms, such as Corymbites nonius. 
A daily survey of the fields during the active growing season is recom- 
mended, and any serious outbreak should at once he reported to one 
of the federal entomological field stations of which a list is given. 

Robinson (E.). Coccidae of the Philippine Islands.— Philippine Jl. 
Science, Manila , xii, Sec, D, no. 1, January 1917, pp. 1-43, 
6 plates. [Received 8th November 1917.] 

This paper attempts to collect, all obtainable information concerning 
the known species and available specimens of Philippine Coccidae. 
Though more than 70 species are recorded, it is believed that these 
represent only a portion of the abundant Coccid fauna of the Philip- 
pines. Most of the species here dealt with come from the Island of 
Luzon. 

A useful index to the food-plants of the species recorded is appended. 


Mure (F.). The Derbidae of the Philippine Islands.— Philippine 
Jl. Science, Manila, xii, Sec. D, no. 2, March 1917, pp. 49-105, 
1 plate, 4 figs. [Received 8th November 1917.] 

The Philippine Islands are very rich in Derbids ; the present paper 
records 98 species of 39 genera ; of these 62 species are described as 
new and seven new genera are erected. A key to the subfamilies is 
given. Very little is known of the life-histories of these insects, the 
nymphs of which are found in rotten wood or under old bark. Prou- 
tista moesta, Westw., is frequently found on sugar-cane in Java, the 
Philippines and Formosa. 

The author advocates the establishment of an entomological station 
in some such locality as Mount Maquiling, near Manila, where 55 
species of Derbids were taken. There are many interesting problems 
presented by the insect fauna of the Philippines, the solution of which 
will mean the saving of valuable crops all over the tropics. Hitherto, 
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experimental zoology has been undertaken almost entirely in temperate 
climates, where biologists often have to wait a whole vear for one 
generation, while in a tropical country it would be possible to studv 
10 or 12 in the same period. 

Crawford (D. L.). Philippine and Asiatic Psyllidae. — Philippine Jl. 

Science, Manila, xii, Sec. D, no. 3, May 1917, pp. 163-175, 

1 plate. [Received 8th November 1917.] 

Of the eighteen species of Psyllids described in this paper, thirteen 
are new, while, two new genera arc erected. 

EuphaJerus citri, Kuw., was collected in southern India on Cordia 
conhila ; Arytaim ( Psyllopa ) pumtipennis, Crawf., is a pest of indigo 
in the Orient and is probably identical with Psylla isitis, Buckt. : 
T rioM fletcheri, Crawf., has been collected in galls of Trncia sp. ; and 
T. jmnboUmae, sp. n., was taken on Eugenia jambolema. 

Anderson (T. J.). Notes on Insects Injurious to Coffee.— Dept, Agric. 

British East Africa, Nairobi, Agric. Bull. no. 2, 1917, pp. 20-43. 

Swarms of Schislocerca peregrina, 01. (migratory locust) sometimes 
settle on coffee bushes and break the branches bv their weight, while 
the larvae of Zonoccrus variegalus, L. and Z. elegant i, Thb., destroy the 
leaves arid flowers of coffee, being controlled by the use of poisoned 
bait if present in numbers. The first injurious attack by thrips was 
recorded in 1915 when a new species, Diarlhrolhrips enffeae, Williams, 
caused severe damage. A spray made by steeping 6 lb. tobacco leaf 
in "26 gals, water for 24 hours, straining and mixing with 2 lb. soft soap, 
was effective, but too expensive for use on a large scale. However an 
equally effective and cheaper spray composed of 5 lb. common blue 
soap to 40 gals, water applied twice within 3 or 4 days checked the 
attacks and almost wholly saved the crop. Lettcoplera (Cemiostoma) 
mffeetta, Stain! (coffee leaf-miner) has a wide distribution in the 
East African Protectorate, but up to the present has been regarded 
as a minor pest of coffee. Cutworms can be controlled in the usual 
wavs, viz., by collecting, and by the use of collars and poisoned baits ; 
a Limacodid caterpillar (Parnsa sp.) is a minor pest that can be con- 
trolled by hand picking. The Longicorn, Anthures letuxmolus, Pasc. 
(white coffee borer) is a pest of coffee in Zanzibar and elsewhere in 
Africa, but has only once, in 1912, been reported in the Protectorate 
on coffee. Owing to its attack, the stem may he partly or entirely 
ring- barked , cutting off the food-supply, and the stem and roots may be 
tunnelled and weakened, it is best combated by the injection of a 
drop or two of carbon bisulphide into the holes, which should then 
be plugged with clay. The borer, Dirphya nsainbica, Kolbe, and 
the leaf-eating beetles, Idacantha magn.a, Wcisc, Systoles irregularis, 
Faust, and S. cribripennis, Fairm., have also been reported. 

The most important of the Rhynchota attacking coffee is Antestia 
linealicollis, St&l, generally treated as a variety of A. mriegata, Thb. 
This bug in all stages pierces the leaves, young stems, berries and stalks 
of the berries, feeding on the juices, and experiments on its control 
are still being conducted ; spraying in one district with a mixture of 
-5 lb. arsenate of lead paste and 4 lb. sugar to 50 gals, water gave good 
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results. The eggs are parasitised by a Chaleid, which in one planta- 
tion completely controlled the pest for more than a year. Two other 
hugs, Agonoscelis paberuh, Stal, and Bugrnda piiia, L., have been 
reported on coffee, but the damage thev do is slight. 

The worst enemies of coffee, after Anteslia , are scale-insects, which 
are, naturally controlled by Chaleids, Coccinellids, and larvae of laec- 
wing flies. The best artificial control is spraying with kerosene emul- 
sion made by dissolving i lb. Sunlight soap in 1 gal. boiling water, 
adding the oil to the hot mixture and churning till a perfect emulsion 
is made. The following spray is recommended for Coccus viridis and 
similar scales : resin 6 lb., washing soda 4A lb., water 9 gals. The 
soda is dissolved in 3 gais. water and this is brought to the boil, the 
powdered resin being gradually added, and when the solution froths 
up, cold water is added to make 9 gals. This stock solution should be 
diluted to make 72 gals, spray, which, to be thoroughly effective, 
should be used on the dav it is made. 


Burgess (A. F.) & Collins (C. W.). The Genus Calosoma : including 
Studies of Seasonal Histories, Habits, and Economic Importance of 
American Species North of Mexico and of Several Introduced 
Species. — V.S. Dept. Agric., Washington , D.C., Bull. no. 417, 
25th July 1917, 124 pp., 19 plates, 3 figs. [Received 10th 
November 1917.] 

This bulletin deals with the recent study and investigation of the 
genus Cakxoma, the authors' work up to 1915 having been already 
noticed [see this Review, ser. A, iii, pp. 715-717 1. The eggs which 
are laid singly or in groups of two or three, hatch in from 3-15 days, 
depending upon the temperature, the season of the year and the species. 
C. calidutn, 1'., and C. reticulation. F., have a longer egg-stage than 
the other species, the eggs of C. sycophanta often hatching in 3 days 
during very hot weather. In New England the various species hatch 
from 20th May to 15th August, feed until mature upon Lepidopterous 
larvae and pupae, and after two moults pupate for a period of 10-15 
days. The adult emerges during the latter half of July or in August, 
and G. calidum and C. rclicuhtum among other species reach the 
surface and feed, while G. sycophanta, G. frigidum, Kirby, and other 
species remain in the pupal cavity until the following spring before 
emerging and taking food. Under field conditions the adults live for 
three or four years, or more, depending on their reproduction in 
various years. All the species thus far reared have only one generation 
annually. The adults and larvae of all the species under laboratory 
conditions readily feed on Lepidopterous larvae and pupae, anil 
sparingly on the immature stages of C’oleoptera and Diptera. The 
larvae of C. sycophanta are abundant at the time when the caterpillars 
of Lymantria ( Porthetria ) dispar are entering the pupal stage, and, 
as much food is required for their development, they exert a particu- 
larly effective control on this pest. Both the adults and larvae of 
C. calidum, F., which feed on and near the ground, destroy annually 
large numbers of cutworms during the spring and early summer, 
the fact, of the species being more or less nocturnal in its habits 
increasing its efficiency. 
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Tie increase of any species of Calosoma is limited by tie possible 
food supply, bv the adaptation of its habits to the feeding and pupation 
habits of its Lepidopterous host, by cannibalism among the larvae of 
different species in cases where the food supply is greatly restricted, 
and by the climbing habits of some species, which thereby assume a 
greater economic importance. 

The natural enemies of this genus include toads, skunks and various 
species of insectivorous birds, as well as predaceous and parasitic 
insects such as a bug, Podisus sp., and a Tachinid fly, Pseudatmc- 
tocera calosomae, Coq. 

Jn the tables which are given for determining the adults and larvae 
of this genus, the species included are C. sycophant#, L., C. inquisitor, 
L., C. reticuhtum , F., and V. auropunctutum, Payk., imported from 
Europe, and C. chinense, Kirby, and C. maximowiezi, Mor,, from 
Japan. 

The bulletin concludes with detailed descriptions of 38 species, a 
bibliography of each being appended. 

Coad (B. R.) & McGehee (T. F.). Collection of Weevils and Infested 
Squares as a Means of Control of the Cotton Boll Weevil in the 

Mississippi Delta. — U. S. Dept. Agric., Washington, D.C., Bull, 
no. 564, 4th October 1917, 51 pp., 2 plates. 

The experiments on cotton boll-weevil control made in 1915 and 
already noticed [see this Refine, Ser. A, iv, p. 118] were continued the 
following year, with the special object of ascertaining the value of 
various methods of collecting boll weevils [Anthonom/us graniis] and 
infested cotton bolls as a means of control. It was found that 
picking operations were a complete failure in exerting any appreciable 
effect on the infestation, the maximum amount of benefit being 
derived during a year of light, infestation, as in average years there 
is a great excess of weevils for producing the maximum injury to the 
crop, and a considerable number of these can be removed without 
appreciably increasing the crop secured. This is especially discouraging 
in view of the fact that in a year of heavy infestation, the control 
measure is most needed. 

The. use of the bag-aiid-hoop as a means of collecting the weevils, 
proved to have a most injurious effect on the plants, the loss of the 
terminal buds due to the shaking, and the constant bending resulting 
in a dwarfed bushv growth. A mechanical collector driven between 
the rows while the plants were violently agitated was equally 
unsatisfactory, badly breaking the stems when driven close enough to 
catch the weevils. As a mechanical picker seems to be the only 
solution of the labour problem involved in the collection of weevils 
and squares, this failure to give satisfactory results is very discouraging. 

Back (E. A.) & Crossman (S. S.). Miscible Oil versus Fish Oil Soap 
Sprays for the Control of Florida Aleurodids.- .71. Scon. Entom., 
Concord, N.H., x, no. 5, October 1917, pp. 453-458. 

Spraying experiments that have been carried on more or less 
continuously during recent years against Aleurodids on citrus in Florida 
have proved beyond question the superiority of particular miscible oil 
sprays and standard brands of fish-oil soap. Certain home-made 
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miscible oil sprays are recommended a3 being cheap and effective, and 
the present paper includes data secured during experiments in 1910 
which form a basis for comparison between these sprays and those 
made of fish-oil soap. 

Table 1 records the influence of summer showers upon the effectiveness 
of miscible oil and soap sprays. Experiments showed that miscible 
oil sprays are scarcely affected by showers, except when these fall 
immediately after application. Showers falling 30 minutes after the 
oil spray had been applied had little effect upon the percentage of 
larvae and pupae killed, while they had a very evident effect upon the 
numbers killed by the soap spray. Resides being more resistant to 
showers, the miscible oil sprays are operative for a longer period after 
application, even when no showers fall. 

Table II records the re-infestation of foliage two or three weeks 
after the use of miscible oil and soap sprays. Throughout the summer 
months adults of both Diuktirodes citri and D. citrifolii are more or 
less abundant and are depositing eggs. At the time of summer spraying 
there arc but few leaves on infested trees that do not bear a certain 
number of unhatched eggs of D. citri. It matters little, therefore, how 
effective an insecticide may be in killing larvae and pupae at the time 
the spray is applied, if it does not either kill the eggs or operate long 
enough to kill larvae that subsequently hatch from them. On trees 
sprayed with fish-oil soap, 95% of the larvae and pupae were killed, 
but a sufficiently large number of larvae hatched after the spray was 
applied to cause blackening of the foliage within a short time. In 
a similar plantation sprayed with miscible oil. not only were an equally 
large number of insects killed, but the trees remained free from 
infestation for a much longer time. Miscible oil used in the strength 
If per cent, oil was found to have equal killing power with 5 and 8 lb. 
fish-oil soap to 50 IJ.S. gals, water, while its effects outlasted a second 
and third application of the latter spray. When the growers of citrus 
trees realise that it is more profitable to spray when the numbers 
of whiteilies on the leaves is still small, the advantage of miscible oil 
spray over fish-oil soap will be even more apparent in postponing 
future blackening of the trees and fruit- by sooty mould. 

Sajro (V. I.). How to test lor the Presence of Nicotine on Sprayed 
Plants. — Jl. Earn. Entom., Concord, N.H., x, no. 5, October 1917, 
pp. 459-461. 

Experiments conducted in the autumn of 1916 confirmed the 
conclusion, which bad already been conjectured, that nicotine may be 
present, and continue to have some action, for a considerable time 
after the spray has dried and apparently disappeared from the plant. 
The explanation seems to be that in the evaporation of dilute solutions 
under ordinary temperatures the water evaporates much more 
rapidly than the nicotine, resulting ill a continually increasing 
concentration of the nicotine film on the sprayed parts of the plant, 
until finally a very highly concentrated though invisible film of nicotine 
remains. The actual amount loft may be so small as to defy any 
attempt to determine it quantitatively and j-et may show quite 
distinctly in a qualitative test. The action of this film as an insecticide 
is as yet undetermined : it is generally thought that it may act as a 
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stomach poison when eaten by chewing insects, or its odour may have 
some fumigating effect. Possibly the film acts as a direct contact 
insecticide, on larvae as well as ou other stages, and being so highly 
concentrated, may prove fatal by mere contact. 

Merrill (D. E.). A Clerid Larva Predaceous on Codling Moth Larvae. 

— Jl. Econ. Entom., Concord, N.H., x, no. 5, October 1917, 
pp. 461-464. 

A previous note has been published on this subject [see this Review, 
Ser. A, ii, p. 386]. The unidentified species of Clerid referred to in 
that paper was subsequently kept under observation for over 22 
months, during which time the larva moulted several times mid ate 
12 codling moth larvae out of a number supplied to it. At the end of 
this period the larva was very sluggish and was evidently preparing 
for pupation when it was killed and partly devoured by another 
larva of its own species, though larvae of Gy dirt pomonella were present. 
The species was identified as Cymatodem aethiops, Wolcott, which is 
said to be usually found on partly dead branches and shrubs, or hiding 
under loose bark. Very little is known of the behaviour of the adults 
in the natural state, and though larvae have been collected from codling 
moth bands on apple trees, and a pupa has been found under a band 
in a codling-moth cocoon, there is some doubt as to the economic 
importance of C. aethiops in relation to the control of this moth. Clerids 
are mainlv carnivorous, hut under natural conditions this species 
probably does not confine its attacks to the larvae of the codling moth. 
Where bonds' are kept on apple trees in winter, the food-supply is 
constant and the Clerids arc protected, but even under these conditions 
tliev do not appear ever to be sufficiently numerous to dispose of the 
codling-moth larvae present on the tranks on which they are found. 
Considering their long developmental period, their small numbers and 
their variable diet, the efficacy of this species in the control of Cy4i< < 
pomonella is reduced to a minimum. 

Patch (E. M.), An Infestation of Potatoes by a Midge (Diptera, 
Chironomidae). — Jl. Econ. Entom., Concord, N.H., x, no. 5, 
October 1917, pp. 472-473, 1 plate. 

In October 1913 an investigation was made into potatoes on three 
farms in Maine, which were infested with the larvae of a Chironomid 
tunnelling down into the healthy tissue of the tubers. The larvae 
were abundant in the trails, 15 or 20 in some cases being found together. 
Xo pupae were obtained from these larvae and by the middle ol 
November all were dead. A specific determination was not possible 
under the circumstances, but the larvae were thought to be probably 
those of Camptoelmlins sp. Xo further attack has come to the 
knowledge of the author and it is hoped that the infestation was 
encouraged by some local condition which may not recur. 

Dunn (L. H.). The Coeoanut-tree Caterpillar ( Brassolis islhmia) of 
Panama. — Jl. Econ. Entom., Concord, N.H.,x, no. 5, October 1917, 
pp. 473-488, 2 plates. 

Coconut culture on the Isthmus of Panama is an important and 
extensive industry, the value of which is likely to increase in the future. 
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The most destructive insect enemy of Cocos nucifera in Panama is 
the butterfly, Bmssolis isthmia , which is native to the country. 

Injury is confined to the larval stage, when the caterpillars begin 
to feed midway down the leaflets, frequently eating through the mid- 
rib and amputating the distal end, which falls to the ground. The 
caterpillars fasten the ends of the leaflets together from opposite 
sides of the main stalk so that they extend downwards, thus forming 
a nest in the shape of a funnel-like bag which is lined with silk and 
frequently divided into several compartments. The leaflets are 
probably brought down into position by the weight of the large numbers 
present in the nests, ranging from 50 to 2,000. Injury has been known 
to extend to other trees, caterpillars haring been observed in numbers 
feeding upon the royal palm, though no nests have been found in 
these trees. 

There are two broods of It isthmia in a year. The first eggs are 
deposited in May and J une, and those of the second generation from 
late October until early December. The different stages largely 
overlap and all forms may be found at one time. Eggs are frequently 
laid on the lower sides of leaves or on the trunk of the coconut, but 
many are also found on buildings or in any sheltered place, protection 
from the weather evidently being the chief purpose in the choice of 
a site. They are laid in masses ranging from 150 to 300, and are 
covered with a clear mucilaginous substance and hatch in 25 to 30 
days. Nest-building is accomplished before the larvae reach maturity. 
These nests, when well constructed, are generally waterproof and afford 
good protection from enemies, and as the larvae are nocturnal in habit 
and seldom appear by day, they are very difficult to deal with and may 
destroy all the foliage on a tree in a few nights. During April, and 
again in September, the mature larvae of the two generations leave 
the trees and seek places in which to pupate. The pupal stage 
lasts from 14 to 17 days. 

Methods of control such as spraying are unsatisfactory owing to the 
habits of the caterpillars, while the application of stomach poisons 
would be expensive and almost useless under such conditions. The 
only effectual remedy is the removal of nests with the caterpillars 
inside ; these can then be crushed in heavy mortars or thrown on 
a hot fire, or may be killed by dipping in a strong contact insecticide. 
This is a troublesome method, the nests being high in the trees and 
requiring long extension ladders to reach them, but if done at the 
proper time, once during the season should be sufficient. They should 
be removed early and before the caterpillars have become fully grown, 
otherwise these will have left the nest to pupate before it is removed. 
Banding the trees with a thick coat of tar or other sticky substance 
at some distance from the ground will prevent young caterpillars 
from reaching the leaves, if carried out at the time when the young 
larvae are hatching. 

Natural enemies of B. isthmia include birds, toads, lizards and ants. 
Parasitic insects destroy many pupae, but experiment has proved 
that it is the pupal stage only that is attacked, after the caterpillars 
have done the damage. These parasites include Chalcids, Sarcophagids 
and Tachinids, but unfortunately they are not peculiar to B. isthmia, 
merely attacking it as an accidental or occasional host. More impor- 
tant than anv parasitic enemy is a fungus that attacks the mature 
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caterpillars and the pupae. This causes a high mortality every season, 
especially during a period ol heavy rainfall ; probably for this reason 
the autumn brood suffers more heavily than the earlier one. 


Vinal (S. C.). Notes on the Life-history of Marmara dotella, Busck, 
a Lepidopterous Sap Feeder in Apple Twigs.— Jl. Eton. EiUom., 
Concord, N.H., x, no. 5, October 1917, pp. 488-496, 1 fig. 

Investigation into serpentine mines in the bark of apple twigs in 
Massachusetts has proved them to be the work of sap-feeding Tineid 
larvae of the genus Marmara. Adult moths, which have never 
previously been reared from apple, were bred in the laboratory and 
identified as Marmara dotella , Busck. Miners almost invariably con- 
fine their feeding to foliage, but a few larvae of the genus Marmara 
mine just under the epidermal layer of bark. Marmara saliclella has 
been observed mining the bark of the yellow willow tree ; J/. ( Grucilaria ) 
ftih/iddla mines in twigs of white oak and chestnut. Leaf-mining 
species include M. (Phflbcnistis) smilaciseUa, on sinilax ; M. guilandi- 
nella, on Guikrdia bonducdla ; .17. arbutiella, on arbutus trees ; and 
M. opnntiella, on Opunlia sp. An unidentified species of Marmara 
mines in orange peel in Southern California. 

M. elotelk is apparently widely distributed within the State, apple 
twigs in many places showing the long, narrow and tortuous mines 
that characterise all species of Marmara. The larvae separate the 
cuticle of the bark from the green bark by cutting through a row of 
cells. From the beginning of each mine the tunnel gradually widens 
as it nears completion, the average length being between 2 and 3 feet. 
Similar mines due to different species are found on poplar, ash and 
pine. 

The eggs of M. dotella are deposited singly on the smooth bark of 
apple twigs, generally on the two-year-old wood, to which they are 
attached bv a mucilaginous secretion. Afterabout ten days the young 
larvae hatch, and, without exposing themselves, immediately enter the 
twig and begin to construct mines which extend partly around the 
twig before running lengthwise. After moulting twice, they hibernate 
in the mines, being protected from climatic changes by the dead bark 
covering the tunnel. In the spring they are again active, moulting 
again about mid-JIay and becoming mature during June ; they then 
become quiescent on one side of the mine. Hitherto all species of 
this genus have been described as emerging from their mines and 
spinning cocoons, surrounded with frothy globules, in protected 
crevices. M. dotella differs from these species in having a pseudo- 
pupal stage during which it becomes more cylindrical in shape and 
finally breaks away the epidermal covering of the tunnel. The spinning 
larva then emerges and spins a few threads, forming with the cuticle 
a longitudinal fold under which the white silken cocoon i^ spun. Upon 
completion of the cocoon the larva transforms to the pupa, in late 
June or early July. The moths emerge towards the end of July, the 
species thus requiring a full year for its life-cycle. 

An unidentified Chalcid parasite is an efficient control of these 
miners, many of its pupae being found within the cocoons of 
H. dotella. 



Ewtng (H. E.). New Species of Eeonomic Mites. — Jl. Earn. Entom., 
Concord, N.H., x, no. 5, October 1917, pp. 497-501. 

The species of mites described in this paper as occurring in the 
United States, all of which are of economic importance, are as follows : 
Telranychus un {unguis, sp. n., on arbor vitae (Thuja occidcntalis) ; 
T. tmdlidigiiuli, sp. n., on the bark of honey locust (Glcditsia 
Iriacanthos ) ; Schizotetranychis latitarsvs, sp. n., on bamboo ; Caligonws 
mali, sp. n., injuring leaves and branches of apple ; Hypoaspis armalus. 
sp. n., on lemon leaves; Tarsonenms paUidus, Banks, on cyclamen ; 
Monieziella bipunciata, sp. n., on the buds of filbert. 

Felt (E. P.). Apple and Thom Skeletonizer (Hemerophila pariana, 
Clerck.) — Jl. Econ. Entom., Concord, N.H., x, no. 5, October 1917. 
p. 502. 

Hemerophila pariana is widely distributed in New York State, the 
caterpillars skeletonising the upper surface of the leaves of apple and 
hawthorn, drawing in a strip on each side and spinning a light web 
near the centre of the leaf. The work of this moth differs from that 
of the fall webworm f Hyphantria cunea] bv the absence of the 
enveloping web enclosing one or more leaves. The larvae are found 
on apple and hawthorn in May, June and August, while caterpillars 
of various sizes are found on the leaves at the end of September. The 
caterpillars are easily destroyed by poison and, since the} 7 feed upon 
the upper surface of the leaf, it should be impossible for the insect 
to become abundant in well-sprayed orchards. 

Baker (A. C.). The Reddish-brown Plum Aphis in New York State.— 

Jl. Econ. Entom., Concord, N.H., x, no. 5, October 1917, 
pp. 503-504. 

These notes are supplementary to a recent paper by Davidson [see 
this Review, Ser. A, v, p. 408], It is pointed out that a species of 
Rhopalosiphum was recorded on a plum tree near Albany, N.Y., as 
early as 1897. Examination of these specimens, which have been 
preserved, proves them to bo spring migrants of R. nymphaeae. This 
is probably the earliest record of the plum-feeding habit of this species 
in America. Specimens have recently been received from Thomasvillo. 
Georgia. 

McGregor (E. A.). Scientific Note on Beetles Causing Damage to 
Cotton inYuma Valley, Arizona.— Jl. Econ. Entom., Concord, N .H .. 
x, no. 5, October 1917, p. 504. 

Attempts to secure a crop of cotton on 500 acres of ground in 
Arizona twice ended in complete destruction of the seedlings, owing 
to the depredations of vast numbers of a beetle, .1 Ignehrous 
longuhtx, Lee. Search in the soil revealed great numbers of these 
insects feeding on the under-ground portion of the cotton seedlings 
and also on the subterranean stems of trading-mallow (Bacclturis sp.) 
and especially on arrowweed (Plvchm sericea), with which the land 
had formerly been planted. This plant was infested to such an extent 
that it seems probable that it is the native host of this pest and that, 
following its eradication, the beetles transferred their attentions to 
the young cotton plants. 
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Howard (L. 0.). A Second Importation of the European Egg-Parasite 
of the Elm Leaf-Beetle,— Jl, Econ. Entom., Cmtc&rd, N.B., x, 
no. 5, October 1917, pp. 504-505. 

In 1908 an attempt was made to colonise Tetrastidms mntho- 
melaenae, the European egg-parasite of Galentcella Uiteola (elm 
leaf-beetle) in the United States. The species has not however been 
recovered in the States since that time. In June of the present rear, 
a number of parasitised eggs of G. luteoh were imported from 
Montpellier, and, although eggs of the elm leaf-beetle were at the time 
difficult to find, the. parasites were finally liberated, some in 
Philadelphia and some at Ithaca. Another importation is promised 
in 1918, and the author invites notification of any wish to establish 
colonies next .Tune in regions where the elm leaf-beetle is abundant. 

Chagxon (G.). A Preliminary List of the Insects of the Province of 
Quebec. Part iii — Coleoptera. — Supplement to Rept. Quebec Soc. 
for tiie Protection of Plants, Montreal, 1917, pp. 161-277. 
[Received 13th November, 1917.] 

This list records 1810 species of beetles found in the Province of 
Quebec. 

Treherne (R. C.). The Natural Immunity or Resistance ol Plants to 
Insect Attack. — Agric. Gaz. Canada, Ottawa, iv, no. 10, October 
1917, pp. 855-859. 

Generally speaking, native plants are less susceptible than 
cultivated, introduced ones to the attacks of native insects. Variations 
occur in all plants that may constitute a certain degree of resistance 
to insect attack, though it is impossible to deduce any special 
explanation for these. Thus KnHostjsphinga ulmi (European elm saw- 
fly) attacks English and Scotch elms in preference to the American 
elms, while Gossyparia spuria (European elm scale) attacks the 
American elms more seriously than the imported English elms ; 
Euzophem semifune.ralis (American plnm borer) prefers the European 
or imported varieties of plum, though it also occurs in the native 
kinds ; Rhagoletis pomowlla (apple maggot) infests the sweet and 
sub-acid summer varieties in preference to the acid autumn and winter 
sorts ; Bryobia pralensis (brown mite) is seldom found on quince or 
apricot, though it attacks a great variety of trees including almonds 
and peaches. 

Normal, hardy, vigorous growth is a necessary factor in developing 
natural powers of resistance, highly cultivated and debilitated plants 
being very susceptible to insect injury. The type of soil bears both 
directly and indirectly on the subject of insect attack, as in the case of 
Conotraehelus nenuphar (plum curculio), Mncmdrictybis subspinosus 
(rose chafer), Adonis obscurus and Fidia riticida (grape root worm) 
which prefer light, sandy and gravelly soil in which they thrive, while 
crops grown on it do not and arc therefore less resistant to their 
attacks. 

The connection between the stages of maturity of a plant and the 
life-history of an insect pest determines whether crops of certain 
varieties are injured more than others. Thus Contarinia ( Diplosis ) 
trilici (wheat midge), which has a minute and delicate ovipositor, 
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requires the wheat plant to be in a certain stage of flowering before eggs 
can be deposited between the glumes. The damage due to Taeniothrips 
inconsequent (pear thrips) depends on the degree of development of 
the fruit when the adults appear in the spring, early varieties suffering 
more severely, the same being true of Contort nia johnsoni (grape 
blossom mirlge), which damages the earlier varieties of grape. 

The attacks of Ci /din pomonelk (codling moth) are influenced by 
climate and locality, the cold backward spring of the Pacific coast 
delaying the appearance of the adult and reducing the damage due to 
it. Bryohiu praiensis (apple red-spider) is favoured in its development 
by drought, and those trees are affected most which suffer from lack 
of moisture. Crops growing near woods and waste lands often suffer 
severely from specific troubles due to their environment, insects that 
may be mentioned in this connection being Syneta albida, Cercopeus 
artemiseae, Mimehts setulos'is, various Elaterid beetles, Otiorrkynchvs 
ovalus (strawberry root weevil) and many others. 

The dislike for certain plants exhibited by some species is well 
known, such as that of Malacosoma erosa ■ (western forest tent cater- 
pillar) for the pear tree, of the cutworm, Lycopholia margaritosa 
(Peridrma, saucia) for black currants, lettuce, etc., and of Phytmnetra 
californica (alfalfa looper) for the maize plant ; in tire same way some 
species of apple are immune to the attacks of Eriosoma lanigenim 
(woolly aphis), and some pear stocks to those of Aspidiotus perniciosus 
(San Jose scale). 

Mackie (D. B.). A Summary of the Work of the Pest Control Section 
for the Year 1916. — Philippine Agric. Review, Manila , 1917, x, 
no. 2, pp. 128-145. 

The locust situation in the Philippines is more encouraging than 
at any time since the establishment of the locust office, owing to the 
amendment of the Locust Act, which provides that all persons between 
the ages of 16 and 60 inclusive, shall, in time of locust outbreak, render 
two days a week gratuitous service to the Government in the 
extermination of locusts. In cases where personal reasons render this 
obligation inconvenient, it can be redeemed by a payment, which 
thus automatically provides a fund to defray the expenses of the 
campaign. The extermination of locusts is considered impossible, but 
they can be kept below the point of injurious abundance if municipal 
officials conduct their campaigns vigorously, and, with inspectors 
available for use in any province, it is often possible to check outbreaks 
that would otherwise become widespread and serious. 

Investigations are in progress lo determine whether the presence of 
certain insect pests of coconuts determines the prevalence of budrot, 
and it has been found that Rhi/nchophnnis pa scha, Boh., is a persistent 
feeder on the decayed part of diseased trees. The chief pests of coconut 
palms are the rhinoceros beetle [ Oryetes ] and the weevils Rhynchophortts 
ferruginens , Oliv., and E. paseha , the latter being a particularly active 
and persistent pest, a single larva having been known to gnaw its 
way from the base to the crown of a tree 14 feet in height. An outbreak 
of Aleurodions destructor, Quaint, (whitefly) was cheeked by the 
simple but drastic treatment of cutting off and burning the infested 
fronds. For several seasons a Limaeodid, Thosea cinereamarginata, 
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Banks, lias defoliated the palms in Mindanao, while in Luzon it is 
innocuous, being held in check by its natural enemies. Other minor 
or local pests of the coconut are the butterflies Pud mo mi chnjsozona, 
Plotz, and Amnthusia phidippus,ixn<l a leaf-miner beetle, Promecothcca 
oimmingi, Baly. 

The tobacco pest, Lasiodemm serrimrne , F., has always occasioned 
oreat loss to manufacturers owing to their prejudice against treating 
their products chemically. However an apparatus has now been 
devised bv means of which all beetles in tobacco products can be killed, 
whether in the egg, larval, pupal or adult stage. The process consists 
in heating the tobacco to a temperature higher than the vapour 
tension point of water at a pressure of 28 inches, after which air is 
pumped out till a 28-inch vacuum is registered by the vacuometer. 
The result is that the water content of all bodies is thereby changed 
to the gaseous form, thus causing the death of all insects. 

A sugar-cane borer, probably Diulrueu venomta \strialalin), has been 
noted in two provinces, but is evidently controlled locally by some 
native parasites, as it has never reached the point of injurious 
abundance. Proutista ( Phenice ) moesta, M'estw.. has been very 
abundant, causing extensive damage by sucking the juice from the 
leaves, while two species of leaf-hoppers have been held in check by 
natural enemies. 

The death of a large number of abaca plants [Musa textile] was found 
to be due to a weevil. Cosmopolites sordid its. Germ., a common local 
banana pest, the only means of controlling which lies in the destruction 
of the affected plants. 

The rice pest. Schoenobius ineertelUis, AValk. (punetellus, Zell.) has 
never been present in numbers sufficient to cause damage in districts 
where the entire plant is destroyed after harvesting. Hand-picking 
the infested stems as soon as the head turns white destroys the larvae 
and forms an effective control. The only remedy against the rice-bug. 
Leptocorisa acuta, Thunb.. seems to lie in delaying the planting of 
quick-maturing varieties so that the entire crop will ripen at the same 
time; otherwise the earlier crops are attacked and rendered valueless. 

During the year the following insect pests have been intercepted : 
Hemitem mstatrix and Coecids on plants and cuttings from Java ; 
Curculionid larvae in seeds from Costa Rica ; Cureulionid and 
Dipterous larvae and mites in seeds from British India : Coeeids on 
plants from Japan ; Pvralid larvae and moths from Mauritius and 
Straits Settlements ; Bruchids and Curculionids in seeds from Hawaii ; 
Aphids and Coecids from Japan. 

A phase of pest control work that has yielded good results consists 
of lectures on Peodenitt litum. F. (tobacco worm). Idiocerus di/jxnlis 
(a leaf-hopper attacking the mango blossom), and a Tortricid web-worm 
attacking the young leaves : these are delivered in the native dialect 
of the town in which the inspectors are operating. 

Fersalb (H. T.). Department of Entomology. — Twenty-ninth Annual 
Report Massachusetts Agric. Expt. Sta., Boston, January 1917. 
78a-79a. [Received 14th November 1917.] 

During 1910 the ravages of Otionhynchus orntus, I., (strawberry 
crown girdler) were recorded, but the methods of treatment adopted 
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successfully cheeked further injury in the following year. In the 
course of 1916 frequent inquiries were received about bean weevils 
[Bmchus], white pine weevil [Pissodes strobi ], gipsy moth [Lymaniria 
dispar], red-humped apple-tree caterpillar [ Schizura conamm], carrot 
rust fly [Psila rosae, F.f, grape plume moth [ Oxyptilus periscdidactyl «s] , 
pear midge [Conlurinia pyrivora ] and tarnished plant bug [Lygus 
pratensis ]. Aquatic Dipterous larvae collected in a milk can were 
also received during the year. 

Howell (E. W.). Larva of a Dipterous Fly feeding on Helicelh itala. 
— Proc. Malacological Soc., London, xii, pt. 6, November 1917, 
p. 308. 

Some Dipterous larvae recently found destroying a mollusc, Helicelh 
itala, in Surrey have been bred out and found to be those of Sarcophaga- 
nigrkentris, Meade. 

Hobley (C. \V.). Life-History of the Coconut Beetle. — Jl. E. Africa 
A Uganda Nat. Hist. Soc., Nairobi, vi, no. 11, March 1917, 
pp. 189-190. [Received 15th November 1917.] 

Oryctes monoceros is a great pest in the coconut plantations on the 
coast in East Africa. The adult beetle bores into the trunk to oviposit, 
and the larvae hatch out and feed on the interior of the stem, retarding 
its growth and often killing young plants. The duration of the egg- 
stage is 12 days, that of the larval stage 3 months, of the pupal 
stage 40 days, while the length of adult life is unknown. 

Clausen (C. P.). Citrus Culture in Japan, China and Formosa.— 

Mlhly. Bull. Cal. State Commiss. Hortic., Sacramento, vi, no. 10, 
October 1917, pp. 379-383, 3 figs. 

In Japan much injury is done to citrus trees by whiteflies and 
various other insect enemies. The control of scale-insects is usually 
attempted by fumigation, but this is proving a very expensive method. 
The process is generally carried on in the daytime, oiled paper tents 
being used instead of canvas ; these are cheaper, but less durable, and 
require constant patching. In China the insect pests of citrus are 
not nearly so numerous or destructive as in Japan and it is very seldom 
that infestation is serious. A large Cerambycid borer, however, has 
been known to cause extensive injury, the larvae boring into the trunk 
and larger branches and frequently girdling the tree. The only 
remedy is to cut out the larvae with a knife. 

Vickery (R. K.). The Selection of Petroleum Insecticides.— Mthly. 
Bull. Cal. Stale Commiss. Hortic., Sacramento, vi, no. 10, October 
1917, pp. 384-387. 

This paper discusses the various forms of petroleum insecticides 
and the importance of selection with a view to possible injury to 
plants. The concentration of oil in water must be the minimum that 
will kill the insect, so that injury to the plant may be as slight as possible. 
The question of application ol the oil is simply mechanical where 
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plants are not concerned, as in the control o{ mosquito larvae, house- 
hold pests, etc., but where plants are involved, dilution with water 
into the form of an emulsion is necessary. The simplest form of an 
emulsion is produced by the mechanical agitation of oil and water 
until a momentary emulsion is formed ; this must be applied to the 
plant before it breaks lip again into its constituents. Most of the 
emulsions used for spraying are rendered more or less permanent in 
character hv the addition of a third substance, known as the emulsifier, 
which must be colloidally soluble in the dispersing liquid. Soap, 
which is colloidally soluble in water, is the usual emulsifier in petroleum 
insecticides, though other substances, such as iron hydroxide, soluble 
silica, zinc sulphide and gelatine all give excellent emulsions. The 
function of the emulsifier is to form a layer or pellicle around the oil 
drops to keep them from coalescing, though how this is effected is 
still a matter of conjecture. The author has found that heat is 
absorbed in the formation of an emulsion which would indicate a 
molecular rearrangement, and this is further demonstrated by the 
fact that in a true emulsion, where there is a maximum of oil emulsified 
in a minimum of water, the viscosity of the resulting emulsion is always 
greater than that of its component liquids. 

In making a spray emulsion, the emulsifier is added to the, water 
and the oil then added gradually. If the emulsion is to be very much 
diluted, the oil can be put in all at once. It is necessary to follow 
this general scheme in order that the emulsion shall contain the oil 
in the form of drops. For spraying purposes, an emulsion approaches 
perfection as the drops become smaller and more uniform in size, 
the emulsion being much more stable with small even drops, while 
the application is more uniform, thus increasing the insecticidal 
power of the spray. There is also less fear of scorching the plant 
when no drops of free oil can gather. Up to a certain point the addition 
of more emulsifier will decrease the size of the drops. The minimum 
size of the drops seems to be a function of the oil. The method of 
determining the size of the drops, by means of a compound microscope 
equipped with on oil immersion lens and an eye-piece micrometer, is 
described. The so-called miscible oils are a commercial preparation in 
which the emulsifier is held in the oil either by suspension or bv colloidal 
solution. These miscible oils when mixed with water make excellent 
emulsions, but it is difficult to make a uniform product and the price at 
which the oil is sold makes it uneconomical for orchard use. 

Davidson (W. JI.). The Pear Woolly Aphis. — Mihhj. Bull. Cal. Slate 
Corn-miss. Hortic., Sacramento, vi, no. 10, October 1917, pp. 390- 
396, 2 figs. 

The biology of Eriosoma pyricoh, Baker and Davidson (pear woolly 
aphis), which until recently has been confused with E. lanigerum, 
Hausm. (w'oolly apple aphis), has previously been dealt with [see this 
Redew, Ser. A, iv, p. 369]. The root Aphids suffer*very little from 
natural enemies, a single Scymnus larva being the only predator 
observed by the author, while no parasitic enemies have been 
encountered. Against this Aphid, fumigation of the trees in air- 
tight boxes is recommended, 1 oz. sodium or potassium cyanide being 
used to each 100 cubic ft. of space, the process lasting 45 minutes. For 
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orchard spraying, miscible oil, kerosene oil emulsion and distillate oil 
emulsion proved successful. Miscible oil was efficacious in the 
strengths of 1 : 12 and 1 : 20, but 1 : 28 was only partially successful. 
Kerosene emulsion succeeded in the strengths 10, 15 and 20 per cent. 
Distillate oil emulsions at 3, and 6 per cent, were efficacious, rather 
more than one U.S. gal. of wash being required for yearling trees. 
Carbon bisulphide, 20 ec. per tree, was injected in four places at from 
8 to 12 inches from the trunk with good results, but there is some 
danger to the trees from the use of this insecticide. Treatment of 
infested trees in April or May is recommended, followed by examination 
during July and August and, if necessary, by a further treatment 
Manure round the trees helps to retain moisture and assists in combating 
this Aphid on heavy soils. 

Hecke (G. H.). Mealybug Control. — Mthly. Bull. Cal. State Commiss. 

II nr tic , Sacramento, vi, no. 10, October 1917, p. 397. 

In consequence of the representations made by the citrus growers 
of southern California, a sum of about £1,000 has been allocated by the 
State Board of Control for the campaign against the citrophilus 
mealy bug [Pseudococcus citrophilus\. This fund will be expended, 
firstly, in work with natural enemies and the control of the Argentine 
ant [Iridomymex humilis], and, secondly, in the demonstration of 
orchard control methods in co-operation with the Citrus Experiment 
Station. 

Hundley (J. B.). Sulphur Injury in Yucaipa, 1917.— Mthly. Bull. 

Cal. State Commiss. Hortic., Sacramento, vi, no. 10, October 1917, 

pp. 402-407. 

The week 12th to 19th June, 1917, following the time when the 
orchards of Yucaipa were extensively sprayed, was remarkable for a 
heat wave which was unprecedented in recent years, the temperature 
being 10 degrees higher than ever before known in the district, while 
the heat was accompanied by a desert wind, both dry and hot. This 
hot spell followed an exceptionally cold and rainy spring. The weather 
conditions are emphasised because they seem to have been the main 
factor in the spray-injury recorded. During the four years of work 
against the codling moth [Cydia pomonella], red spider and mildew, 
the same sprays have been used without any injury to fruit ; in the 
present case no injury was apparent until the fifth day of the hot spell, 
which was from 10 to 20 days after the spray was applied. The leaves 
were then observed to fall in large numbers, while the fruit, where 
exposed to the sun, was severely scorched. The fruit continued to 
develop round the scorched area., but was badly misshapen. A great 
difference in susceptibility was noticed among the varieties of fruit. 
Tables are given showing the compositions of the sprays used, and it 
is evident that 1 in practically every case where sulphur was used 
injury resulted, the brand employed apparently making but little 
difference. In no case was arsenate of lead, either with or without 
soap, found to cause any injury. A study of the results of these sprays 
indicates that there is danger in the use of sulphur in any form during 
the growing period. Lead arsenate-sulphur-soap sprays seem fairly 



safe in drv climates when the temperature does not exceed 100°F. ; 
above that point there seems to be an element of risk. It was noticed 
also that the most severe scorching occurred where the vitality of the 
trees was low, either owing to poor soil, lack of moisture or other 
unfavourable soil conditions. The injury under consideration seems 
therefore to have been caused by a combination of conditions, namely, 
sulphur, lack of vigour in the tree, and unusual heat. 

Bkosius (F. C.). Wormy Pears are condemned in Sacramento County. 

— Mthly. Bull. Cal. State Commiss. Hortic., Sacramento, vi, no. 10, 
October 1917, pp. 408-410. 

The pear crop of 1917 in Sacramento was unusually abundant, but 
was heavily infested with the larvae of codling moth [Cydia pomonelht], 
the exact cause of the severity of the infestation being unknown. 
Entire consignments were sorted and repacked at the docks before 
shipment ; a memorandum gives the percentage of infestation in 
each box counted and the number of boxes in each consignment that 
were condemned. It is intended in future not to allow over 3 per cent, 
infestation in any packed box of pears. 

M askew (F.). Quarantine Division. Report for the Month of July, 
1917.— JIMty. Bull. Cal. State Commiss. Hortic., Sacramento, vi, 
no. 10, October 1917, pp. 413-414. 

The following pests were intercepted : — From Central America : 
Aspidiotus cyanophyUi, A. cydoniae, Chrysomplialus scatiformis and 
Pseudococcus sp., on bananas. From China : Weevil larvae in sweet 
potatoes ; Lepidopterous larvae in dried herbs ; weevil and Lepi- 
dopterous larvae in dried potatoes ; weevils in roots. From Hawaii : 
Diaspis bromelioe and Pseudococcus bromelioe on pineapples ; Coccus 
longidus on betel leaves ; Trypetid larvae in mangoes and string 
beans ; weevils in seed pods. From Japan : Coccids on a pot plant. 
From Mexico : weevil larvae in beans ; Cahndra sp. in maize ; 
unidentified Lepidopterous larvae in dried bananas. From Xew York : 
Diaspis boisduvali on orchids ; Saissetia oleae on Cycads. From Xew 
Jersey : Hemichionaspis aspidistrae on sago palm ; Diaspis boisduvali 
on orchids ; Gymmspis aechmeae on Vriesia spedosa ; Aspidiotus 
cyamphylli on Ananas sativus (pineapple) ; Pseudococcus sp. on 
Medinilla magnifica and dracaenas ; Eucalymnatus tessellalus on 
palm. From Connecticut : Pseudococcus sp. on ornamental plants. 
From Pennsylvania : Saissetia hemisphaerica on gardenias. From 
South Sea Islands : Pseudococcus sp. on palms. From Tahiti : Coccids 
on oranges. 

Gernert (W. B.). Aphis Immunity ol Teosinte-Corn Hybrids.— 
Science, Lancaster, Pa., xlvi, no. 1190, 19th October 1917, 
pp. 390-392. 

Aphis maidi-radicis (maize root-aphis) and A. maitbis (maize plant- 
aphis) are two very destructive species, there being probably no 
maize-growing region of importance in N. America that is free from 
the former, which sometimes causes total failure of the crop m limited 
areas. From eleven to twenty-two generations have been found in 
one season, and it is estimated that each individual hatched in the 
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spring may give rise to 319 billion offspring and 3 trillion eggs in the 
season. Hence the importance of the fact that Euclanm mexicana 
(teosinte) pollinated by Zm indenlata (yellow dent com) gives rise to 
a hybrid which is totally immune to attacks of these Aphids. Tins is 
probably due to the fact that the leaves of teosinte are tougher and 
with more senate edges, and the sap of the plant is sweeter than that 
of Zm indenlata. 

Uvarov (B. P.). Obaopt fltflTenbHOCTH MtcTHbixi opraHH3aniii no 
6opb6~k ct. 8peflHTenflMH Bb> 1914 ropy. [Review of the Work of 
local Organisations for the Control of Pests in 1914.] — « CeUbCKQe 
X03BMCTB0 M JltcOBOflCTBO.)) [Agriculture and Forestry ], Pelro- 
grad, ccliii, January-February 1917, pp. 131-151. [Received 
16th November 1917.] 

In 1911) there were only four Entomological Organisations in Russia 
(Simferopol, Kherson, Kharkov and Kiev), while in 1914 their number 
had increased to 21 permanent stations and bureaus, in addition to 
which entomological branches existed at five Agricultural Experiment. 
Stations and in some Governments entomological work of a temporary 
nature was carried on. The total number of persons holding permanent 
appointments in the 21 establishments was 58, the staff usually 
including also a few' temporary assistants engaged for the summer 
months. No exact data are available as to the cost of the local 
organisations, but they may be assumed to average £600— £700. 
Investigations on the local fauna and flora formed an important part 
of the work of the local organisations. In the majority of cases these 
were carried out by members of the staff and in some districts special 
observation points were established. 

The author advocates the expansion of the latter type of investiga- 
tions, as giving full and precise data on the life-history of a given 
pest. The stations and bureaus also collect information on pests and 
injuries to plants by means of a more or less developed system of local 
correspondents, in which respect special mention must be made of the 
Poltava Bureau, which in 1914 had no less than 597 correspondents. 

The entomological organisations also conducted investigations on the 
pests specially injurious and dangerous in their respective districts 
and made experiments with various remedies and insecticides. Their 
practical work consisted in popularising knowledge of pests and their 
control by means of posters, pamphlets, lectures and demonstrations, 
in organising hiring stations for sprayers, etc., in replying to inquiries 
and generally advising the population, and, in some cases, in active 
participation in the campaign against various pests, of which large 
outbreaks occurred. 

V'cTaBT, tOwHQ-PyceKaro 3nTOMonornsecKaro OomecTBa. [The 

Foundation of the South Russian Entomological Society], Orkssa, 
1917, 7 pp. 

The South Russian Entomological Society was founded in April 
1917, for the purpose of studying theoretical and applied entomology. 
The headquarters of the Society is at Odessa, the President being 
Prof. 1). K. Tretiakov and the Secretary Mr. A. V. Anutchin. The 
Society invites kindred organisations in other countries to communicate 
with it with a view to arranging an exchange of publications. 
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. The Threatened Plague of Locusts.— Jl. Bd. Agric. British Guiana, 
Demerara , x, no. 3-4, April-July 1917, pp. 203-205. [Received 
20th November 1917.] 

The destructive South American locust., Schistocerca pamnensh, has 
suddenly made its appearance in various parts of British Guiana and 
a notice has been issued by the Government economic biologist for 
general information, giving some account of the life-history and habits 
of this species and requesting that every effort should be made to 
destrov the swarms immediately on their appearance. Its favourite 
food-plants are said to be. sweet and bitter cassava, maize, tannias, 
rice and- sugar-cane, as well as a number of weeds. 

The methods of control advocated include the collection, digging 
up and destruction of eggs and killing the hoppers at night, when 
tliev are found in dense masses, by surrounding them with dry foliage 
soaked in kerosene oil and burning them, or by driving them into a 
trench about 2 ft. wide and 3 ft. deep into which kerosene has been 
poured and which can then he ignited. A solution of 4 lb, arsenate 
of lead paste in 50 gals, water sprayed over the vegetation in the 
immediate line of advance of the locusts is very efficacious in killing 
them, while 1 lb. arsenite of soda dissolved in 1 gals, water with the 
addition of 2 lb. molasses has been found most successful in other 
1 parts of the W’orld. Paris green in the proportion of 1 lb. to 5 lb. of 
lime may be dusted on the leaves on which the locusts are feeding. 
All poisons should be applied in the early morning. The absolute 
necessity for taking immediate action as soon as the swarms appear 
is emphasised, otherwise the entire cultivated areas of the colony are 
threatened. 

Baker (A. C.). Life-History of Macrosiphum illinomnsis, the Grape- 
vine Aphis. — Jl. Agric. Research, Washington, D.C., xi, no. 3, 
15th October 1917, pp. 83-89, 2 plates. 

This paper describes the various forms of Macrosiphum illimisensis, 
Shimer, of which M. viticola, Tkos., is a synonym. This Aphid is 
widely distributed in the more southern of the United States. Nggs 
are deposited generally during October upon the twigs of Viburnum 
prunifolium, the favourite position being close to the buds ; these 
hatch during late March and early April, giving rise to the stem- 
mothers. The young Aphids at once begin to feed on the buds and 
later assemble in the flower clusters and devour the blossom stems ; 
they also feed to some extent on the twigs and leaves. The five instars 
of this form are described. Spring migrants appear in the second 
generation and are most abundant in the third in early May, after 
which they gradually decrease. These migrants fly to wild and 
cultivated grapes, being sometimes observed a mile distant from 
Viburnum. Summer wingless forms occur in great abundance 
throughout the summer, as many as seven generations frequently 
reaching maturity by 1st July, while the winged forms mature a day 
or two later. Both forms do considerable damage to vines, attacking 
the growing clusters and causing the berries to drop while still small 
and green. The growing shoots and leaves are similarly attacked and 
retarded in their growth. Intermediates between the summer winged 
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and wingless forms have been found on grapes. The winged forms 
produce an average of 6 young a day ; the wingless from 6 to 10. 
Autumn migrants are produced upon grapes during early October, 
and during the following week are found depositing oviparous females 
upon Viburnum. The males are produced a little later than the 
autumn migrants, hut are frequently found on Viburnum before the 
oviparous females are mature ; during this period they feed upon the 
Viburnum leaves. Each oviparous female after pairing lays from 
3 to 6 eggs. 

Hazieres (A. E. be). Culture de la Pomme de Terre sur le Littoral et 
dans les Regions dlevdes pendant et aprts la Guerre. [Potato 
Cultivation on the Coast, and in the hilly Regions during and 
after the War.] — Rev. Hortic. de VAlghie, Algiers, xxi, no. 8-9, 
August-September 1917, pp. 131-142, 8 figs. [Received 22nd 
November 1917.] 

Phthorimtm nperculelh does considerable damage in potato tubers 
set apart for seed, causing rapid decomposition among them. As a 
preventive, the potatoes should be sprayed with an arsenical mixture. 
As a check to the increase of the moth, all infested tubers should be 
destroyed by burning. Any sprouts appearing on the tubers should 
he cut off, as these are selected by the moths for oviposition. The 
crop should not be left long on the ground, while all contaminated 
leaves and field refuse should be carefully burnt. A species of Tylenchus 
attacks potatoes, but causes less damage to that crop than to tomatoes, 
beans or onions. 

Experiments with a Parasitic Fungus of the Cacao Thrlps.— Rep. Agric. 
Dept. Grenada, 1916-1917 ; Barbados, 1917, pp. 11-12. 

Experiments with the fungus, Spowtrichum global if e.r am, which has 
been found to infest the cacao thrips (Heliothrips nibrocinetus) [see 
this Review , Ser. A, iv, p. 250, and v, p. 268] have been continued. 
Cultures of the fungus were sprayed over infested trees in the cacao 
plot, and also on cacao plants in boxes. Considerable numbers of 
adult thrips were killed, while many nymphs and adults were found 
parasitised bv the fungus, it is considered that the measure of 
success attending these experiments justifies more extensive trials 
in the field, for which arrangements are being made. 

Insect Pests and Diseases.— Rept. Agric. Dept., Grenada, 1916-1917 ; 
Barbados, 1917, pp. 12-13. 

The cacao thrips I Heliothrips rubrocinctus ] was unusually numerous 
on cacao between September and December, 1916, after tvhich the 
infestation gradually diminished, disappearing by the end of March. 
Leaflets were ^lbsequently distributed among planters, reminding 
them of the importance of control measures before the next outbreak 
should occur. It is probable that experiments with Blackleaf 40 will 
be made on some estates. The froghopper, Tomaspis saccharim, Dist., 
although not a serious pest of sugar cane in Grenada, caused consider- 
able damage in certain localities. Clean cultivation in the sugar-cane 
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fields is recognised as an important factor in preventing frogliopper 
attacks while the green museardine fungus [Metarrhizium anisopliae ] 
is very useful in keeping the pest in check. Dialram sacchamlis 
(sugar-cane moth-borer) seriously damaged maize in certain localities. 
Suitable control measures, including the protection of an insect 
parasite of the eggs of D. saccharalis, were carried out. Themmia 
gemmataMs (woolly pyrol moth) was found in the larval stage destroying 
the foliage of horse beans ( Canamlia enstformis), hut the attacks were 
of short duration. A Scolytid, probably Xylebvnis sp., was observed 
boring in dead cacao twigs, but had probably begun its attack 
after the twigs were dead. Diaprepes abbreviates (root borer) in the 
adult stage has damaged lime trees by eating the leaves ; these weevils 
had probably migrated from sugar-cane among which the limes grew, 
after completing their development in sugar-cane roots. Collecting 
the weevils, which fall to the ground when the trees are shaken, is 
being tried as a means of reducing their numbers. The snow scale 
[Chiomspis eilri ] and purple scale [Lepidosaphes beckii ] have also 
injured limes ; at one station insecticides have kept these pests under 
control ; at another, natural control by the fungus Cephihsporium 
leccmii has proved sufficient. This fungus is now distributed throughout 
the island and, where climatic conditions are favourable, is exercising 
a very noticeable measure of control over the shield scale [ Coccus 
mangifeme] on maugoes and the green scale [ Coccus viridis] on limes. 
Aspidiotus destructor (Bourbon scale) has been very prevalent on 
coconut leaves ; cutting and burning badly infested leaves and 
spraying those left on the trees have given good results. Pseudo- 
coccus sp. (mealy bug) is not at present a serious pest, but steps should 
be taken to control it before it becomes more abundant. 


Plant Legislation in Grenada. — Rept. Agric. Dept. Grenada, 1916-1917 ; 
Barbados, 1917, pp. 29-30. 

This paper reviews the legislation passed during the years 1905-15 
as precautionary measures against the introduction of plant pests and 
diseases into the island. 


Munro (R. W.). The Cultivation of Liberian Coffee.— Agric. Bull. Fed. 
Malay States, Kuala Lumpur, v, no. 11-12, August-September 
1917, pp. 431-438. 

In discussing the possibility of reviving the cultivation of Liberian 
coifee, the author remarks that this crop has been out of favour for 
so long that it is not pussible to conjecture what enemies are awaiting 
its reappearance in the event of its again being cultivated. In 
embarking upon such an enterprise growers should work on more 
scientific lines than the early coifee planters were ableho do, and, as 
a preliminary, clean-clearing of the sub-soil timber should receive the 
consideration it deserves. Undoubtedly the bee hawk-moth [ Cephonodes 
hylas, L.] would again appear as a pest of the coffee, and as a 
precautionary measure against its spread it is suggested that no large 
areas be planted without dividing belts. 

(C433) 
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Forbes (S. A.)- The Relations of Ecology and Economic Entomology. 

— Jl. Ecology, Cambridge, v, no. 2, June 1917, p. 119. 

The author argues that the methods and principles of ecology are 
fundamental to the study of economic entomology, which deals with 
the interactions, actual and possible, between insects and man, and 
that teachers of the latter should base their special courses on 
ecological pre-requisites. 

Hood (J. D.). An Annotated List of the Thysanoptera of Plummer’s 
Island, Maryland. — Insemtor Inscitiae Menstruus, Washington, 
D.C., v, no. 4-6, April-June 1917, pp. 53-65. 

The sixty-nine species of thrips dealt with in this paper include : 
Limothrips cerenUum, Hal., feeding exclusively on grasses and cereals ; 
FranUinielh fusca, Hinds (tobacco thrips), injurious to shade-grown 
tobacco in the South ; F. tritici, Fitch (wheat thrips), probably the 
most abundant species in North America ; Anajihothrvps obscures, 
Muller (grass thrips), abundant and destructive in Europe and North 
America, producing the familiar “ silver-top ” on many species of 
grasses ; Scolcthrips sex-maculalus, Perg., a species predaceous on 
mites ; Thrips tabaci, Lind, (onion thrips), a very injurious 
cosmopolitan species ; Hapbthrips statices, Hal., an abundant and 
destructive species, described by Osborn under the name H. nigra, 
but identical with the European H. statices ; Zygothrips amerieanus, 
Hood, occurring throughout the year under loose bark of every species 
of tree examined ; Trichoihrips aiunnocerus, Hood, often abundant 
under sycamore bark, and found under bark of grape ; Rhynchothrips 
tridentatus, Shull, a common species on various oaks ; R. salicarius, 
Hood, found at the base of young willow shoots, where it deforms the 
young leaves and retards the growth of the trees ; Leptalhrips nwli, 
Fitch (Cn/ptothrips aspersus, Hinds), often seen preying on Aphids ; 
Idolothrips coniferamm, Perg., abundant on red cedar ; and Neothrips 
corlicis, Hood, occurring abundantly under apple bark. 

Dyar (H. G.). Miscellaneous New American Lepidoptera. — Inseoutor 
Inscitiae Menstruus, Washington, D.C., v, no. 4-6, April-June 
1917, pp. 65-69. 

This paper deals with seven new species, including Vehilius 
mcchariphih , sp. n., bred from larvae on blades of sugar-canes ; Datum 
diffidens, sp. n., defoliating oaks; and Eucymutuge spermaphaga, sp. n., 
reared from larvae in cones of Abies concolor. 

Uirault (A. A.). New Australian Chalcid-flies (Hymenoptera, Chalci- 
didae). — Insecutor Inscitiae Menstruus, Washington, D.C., v, 
nos. 4-6 & 7-9, April-June & July-September 1917, pp. 92-96 
& 133—155. [Received 10th November 1917.] 

This systematic paper deals with 10 new genera and 44 species, 
35 of which, together with one variety, are new. The species dealt 
with include Coccophagus leptospermi, sp. n., reared from galls on 
Leptospermum jiavescens ; Bardylis australiensis, How., from Myti- 
bspis on Euphorbia-, B. austmlicus, sp. n., reared from Aspidiotus 
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rossi, A. nerii, and Parlatoria protens on Pirns', Aplemlrixdubm, sp. n., 
from Fionnia on Acacia- Aphycns coccidiphayus, sp. n., from 
Shizocnccus (?) on Leplospenmcm ; Bamimsia imrgisculelhnn, sp, n., 
from Lepidosaphes (Mytilaspis) msmrinac , Mask., on Casmrim : 
Zmmmoencyrtns pneta, sp. n., reared from a supposed Psyllid larva 
under tire bark of Eucalyptus ; Amiscayastcr rmkini, sp. n., rcfired 
from a species of Icertja ; Dihnicbjs unstmUa, sp. n., reared from the 
larvae of Cydin ponwnella ; Eurylama nwiuirime, sp. n., reared from 
galls on Ctmutrim ; Aceratoneurnmyia mstmlm, sp. n., associated 
with the fruit fly ; Dimum eucalypti, sp. n., reared from a Chalcid in 
galls on Eucalyptus ; and Pamihrysoimlla seciiiula, sp. n., from 
turpentine galls, 

Thompson (W. R.). Sur un Diptere parasite des Isopodes terrestres 

(Pht/lo melanocephala, Meig.). [On a Dipterous parasite of 
terrestrial Isopods.] C. R. Soc. Binloyie , Paris, lxxx, no. 16, 
‘10th October 1917, pp. 785-788, 7 rigs. 

It has long been suspected that some flies pass tlieir larval stages 
parasitically in certain terrestrial Isopods. Tn 1840 the larva of 
Stevenia umbralica, Fall. , was recorded as parasitising Oniscus asellus, L., 
another species, S. atramentaria, Meig., being reported from the same 
host. In 1903, some Dipterous pupae were, found in the empty skin 
of an American Isopod; and in 1908, from two pupae found in the 
Isle of Wight in specimens of Oniscus asellus, the adults of Phyto 
melanacephala, Meig., were reared. 

In this note the author deals with four species of woodlice, Porcdlho 
smber, Latr., Oniscus asellus, L, Armadillidiitm vulgare, Latr., and 
Philoscut, nvmomm, Scop., from the neighbourhood 6f Portsmouth, 
in the last two of which no parasites were found, while the others 
yielded larvae of Phyla melanocephala. 

The parasite penetrates the body of its host probably towards 
autumn, and hibernates in the first or second stage according to the 
size of the host, the third larval stage being entered upon at the 
beginning of summer, except in the case of those that have hibernated 
in the first stage, the development of which is slower. After feeding 
oil its host, the parasite pupates in its skin, in which stage it is itself 
often attacked by an Ichneumonid, and the adult, fly emerges a 
fortnight later. Parasitism by this form results in the atrophy of the 
genital organs of the host. 

The author deals at length with the anatomy of the three larval 
stages and shows that the, first of these closely resembles Sarcophaga 
and Onesia, from which, however, it differs in many important 
particulars. It also shows a striking resemblance to the larva of 
Dignnichachi selipennis, but differs from all other Musoirl parasites of 
Arthropods so markedly as to constitute a type at present, unique. 

AT alh noth (E.). I Nemici natural! della “ Bianea-Ressa ” (Ghrysom- 
phakis dktyospermi, Morg.). [The natural Enemies of C. dicty- 
ospermi.] — Separate, dated 29th October 1917, from Reiia, 
Florence, xiii, no. 1, pp. 17-53, 2 plates. 

The natural enemies of Chrysomplmlus didyopermi, Morg., hitherto 
recorded are a fungus, a predaceous Trombidiid mite, six predaceous 
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beetles, and several parasitic Chalcids. Little practical value attaches 
either to the Oladosporium fungus, or to the Trombidiid mite, 
Alhthrombium gymnopkrorum. Of the Coccinellids, three are species 
that have been imported into Italy, namely, Rhizobius lophantae , 
R. centralis and Orcus chalybmts. Up to the present their practical 
importance has not been proved. The indigenous species are Chihcorus 
bipustuhtus and Exochomus quadripustuhtus, and the Nitidulid, 
Cyboce.phalus rufifrons, Reitter. C. bipustuhtus is unimportant in 
Italy because its increase there is checked by two parasites, Teiraslwkus 
epihchme, Giard, and Hmnahlylus flaminius, Dalm. ; in Spain it 
appears to be a useful enemy of the scale. 

A description of the seven Chalcid parasites of C. diclyospermi 
occupies the greater part- of this paper. The four ectophagous species, 
Aphycus hesperidum, Mereet, Signiphora merceti, Malen., Aphelims 
chrysomphali, Mereet, and A. silveslrii, De Greg., are accidental 
enemies, at least as concerns C. dictyospermi. Of the endophagous 
species, Aspidwtiphagus citrinus, How., is usually also an accidental 
enemy, A. hunsburyi, Berl. and Paol., is still being tested, and the 
very recent discovery of Prospaltella fasciata, Malen., taken (together 
with A. citrinus ) from C. dictyospermi on Sansevieria arborescens at 
Florence, precludes any estimate of its practical value. While 
awaiting the help of natural enemies recourse must be had to 
insecticides, of which Del Guercio’s colloidal polysulphide of calcium 
lias proved to be the best. Full directions foT preparing this spray 
have already been given fsec this Review, Ser. A, iv, p. 146], 

MALBNOTri(E.). Casca luzonka, Malen., n. sp., Endofago dl Schizaspis 
hbaia, Ckll. e Rob. [Cnsoi luzonica , sp. n., an endophagous 
Parasite of Schizaspis lobata .] — Separate, dated 9th November 
1917, from Redia, Florence, xiii, no. i, pp. 73-76, 6 figs. 

Casca luzonica, sp. n., which is described and figured in this paper, is 
a parasite of Schizaspis lobata, Ckll. & Robinson, infesting the leaves 
of Ficus mta in the island of Luzon, Philippines. 

Schoevers (T. A. C.). Biologische Bestrijding van sehadelijke Dieren. 

[Biological Measures against injurious Animals.] — Wageningen, 
1917,8 pp. 

This paper, read on 24th April 1917 before the Society of Natural 
Science at Wageningen, comprises a brief review of the utilisation of 
beneficial insects against injurious species. 

Schoevers (T. A. Cl). Wormstekigheid in Appelen en Peren. 

[Worminess in Apples and Pears.] — Tijdschr. Plantenziekten, 
Wageningen, xxiii, no. 4, August 1917 ; Bijblad, pp. 1-14, 2 plates. 
[Received, 15th November 1917.] 

This paper contains full instructions for combating Cydia ( Carpo - 
mpsa) pomonella in Holland. The use of band-traps is advised, 
especially those in which depressions have been stamped into both 
sides of thick paper. Winter spraying with carbolineum is a very 
simple and cheap means of combating this pest, but until all growers 
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adopt it, spring spraying with lead arsenate must be continued in 
order to protect the fruit against individuals that have not been killed 
in winter. Tits render valuable aid in destroying this moth. 

Injury to apple by the saw-fly, Hophmmpa lesludinea, Klug, and 
to pear by H. brevis, Htg., closely resembles that caused by 
C. potmnella. The destruction of infested fruit is the only known 
check on these pests. Apples are sometimes, but only rarely, 
attacked by Aryyresthia conjtigella, Z. 

Ritzema-Bos (J.). De Koolzaadglanskever (MeKgethes aeneus, L.). 
[The Seed-Cabbage Beetle.] — Tijischr. Plantenzieklen, Wagenin- 
gen, xxiii, no. 4, August 1917 ; Bijblad, pp. 22-24. [Received 
15th November 1917.] 

In’reply to an enquiry the author expresses the opinion that cabbages 
for seed may safely be re-planted in ground where the previous crop 
has been destroyed by Meligethes aeneus, L., because this beetle 
constantly occurs on cabbage and becomes dangerous only when the 
growth of the plants is retarded by drought or by inclement weather. 
Furthermore, as soon as the flowering of the cabbage is over, the 
beetle migrates to other plants. 

Bernard (C.). Over eenige Ziekten en Plagen van de Thee op de 
Oostkust van Sumatra. [Some Diseases and Pests of Tea on the 
Bast Coast of Sumatra.]— Meded. Proefstation voor Thee, Buiten- 
mrg, no. 54, 1917, pp. 1-21, 7 figs. 

The first section of this paper deals with the root diseases of tea 
and the second is devoted to various pests of this plant. These include 
a black Aphid, Curculionid beetles and the mites, Tarsanemus Irans- 
liteens, Eriophyes (Phyteptus) mrmitus, Tetmnychus bincnlalus, and 
Brmpalpus obovalvs. The larvae of Cania biUnea, which feed on the 
tender tissues of the leaves and twigs, have caused serious loss in 
some plantations and another Limacodid, Belippa bohor, also damaged 
the foliage. The larvae of Altaevs aths and Qhaeneampa alecto were 
seldom seen, but SUmropus aUernvs (lobster caterpillar) was collected 
in large numbers. The larvae of Ophivsa melicerta and Euproclis 
hlifascia are only of occasional occurrence. It is necessary to watch 
for and destroy immediately, Clania variegata, C. crameri, Acantho- 
psyche snelleni and other Psychids. In a nursery the author has also 
observed a very small species of Acanthopsyche , probably A. subter- 
albata, which has already been noticed on Alhizzia, and tea in Java. 
P ansa lepida, Dasychira mendosu, Thosea reda- and T. cervina were also 
seen. Zeuzem caffeae (red borer) sometimes injured the young twigs. 
Leaf-rollers also occur, but are not to be feared so long as the tea 
plants are vigorous. The looper caterpillar, Buzura ( Biston ) 
suppressaria, is also unimportant. The larva of Lawam, which 
sometimes infests Grevillea, is only very exceptionally found on tea. 
In spite of all the measures adopted in Java the tea-seed fly [Adrama 
determimta, Walk.] is still imported into the East Coast of Sumatra 
and might become dangerous were it not for the ease with which it 
can be controlled [see this Review, Ser. A, iii, p. 434], 

lie third section deals with Helopeliis and PaehypeUis, both ol 
which may develop into serious pests of tea on the East Coast of 



38 


Sumatra. HelopeUis smiuUmnus was noticed on U nearia (gambir), as 
was also recorded by Roepke some years previously. This species 
attacked leaves of tea which were placed in a cage with Vncaria 
leaves, and as no preference was shown for the latter, it is evident that 
tea is a suitable food-plant. HelopeUis antonii was observed on 
Eugenia imlaccensis. A species of PachypeUis, believed to be 
P. humemlis, was seen on many plants (Vitis, etc.) growing near tea 
and in some instances the tea foliage bad been attacked, though not 
seriously. While it is by no means certain that these three species 
will prove injurious in Sumatra, where the tea plants are very 
vigorous, eo-operative preventive measures should not be neglected. 
The importation from Java of cacao pods and of tea, cinchona and 
cacao plants should be prohibited in order to restrict the introduction 
of Hebpdlis antonii and to prevent that of other species of Hebpellis 
and of PachypeUis riUisculis. The vigorous growth of gambir and tea 
should be promoted and these plants should be thoroughly pruned in 
the manner suggested by Leefmans [see this Review, Ser. A, v, p. 416], 

The fourth section of this paper deals with Brevipalpus obovatus 
(orange mite) which in Java causes serious damage on estates at or 
above an altitude of 3,300 feet. In Sumatra the plantations are 
below that limit, so that serious injury need not be apprehended. 
Preventive measures are advised, however, on the first appearance of 
this pest in the high-lying estates, in some of which infestation of 
some consequence was observed. 

Appended to this paper is a circular on HelopeUis sumalranns by 
Mr. A. A. H. Rutgers, Director of the Experiment Station of the East 
Coast of Sumatra Rnbberplantors’ Association. Though //. sumatranus 
has been found only on gambir up to now, experiments showed tea 
leaves to be attacked three times as much as gambir leaves. The 
occurrence of this Capsid in plantations may be detected by observing 
the presence of small (2-3 mm.) black spots on the very young leaves. 
The insect itself is best sought for early in the morning and is easily 
recognisable from the presence of a spine projecting from the back 
between the base of the wings. 

A second appendix is a systematic paper by S. Leefmans entitled 
“ Some Capsids found in Sumatra,” which describes the three species 
dealt with in the third section of this paper. 

Riviere (0.). Extraits des Proces-verbaux des Sfances g^ndrales de la 
Socidtd : Entomologie. [Extracts from the Minutes of the General 
Meetings of the Society : Entomology.] — Bull. Soc. Nat. Acdi- 
niat. France, Paris, lxiv, no. 10, October 1917, pp. 401-402. 

The spread in Northern Africa of some insects that have become 
endemic is occupying considerable attention. Phylloxera is spreading 
to such an extent that European vines are rapidly disappearing and 
the reconstruction of the vineyards with American stocks is an urgent 
necessity. A* polyphagous Coccid, Chrysomphalus dklyospermi 
pinmthfem, Walk, (minor, Berk), is a serious pest on orange-trees and 
on the small leaved species of Ficus, and resists every form of 
treatment, which is in any case difficult on large trees. The author 
contends that laboratory methods should be abandoned and some 
practical method sought for the control of this pest and also for the 
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olive fly. Dams oleae, which so severely infested the trees in 1910 
that in some localities the. crop had to he gathered unripe. Crmtitis 
capitata, Wied., which is now endemic, infests many fruits such as 
oranges, mandarines, persimmon, etc. 

A useful insect that gives rise to the gall so much sought after in 
Morocco for the preparation of leather, has now been determined as 
a species of Eriophyes [E. thine] [see this Review, Ser. A, v, pp. 191, 
291]. In any case, the planting of tamarisk is only advantageous if 
the insect is imported with the plant, which has not always been the 
case. 

d’Utr.v (G.). Enfermedades del Algodonero. [Diseases of Cotton.]— 
Rev. Agricoh, Bogota, iii, no. 10, October 1917, pp. 592-596. 

This is part of a popular article on the following four insect pests of 
cotton in Brazil: Ahbama argillacea, Heliothis obsoleta ( armigem ), 
Peciinophora (Gelechia) gossypielh, and Anthonomus grandis, the first 
two species being dealt with here. 


Fullaway (D.). Division of Entomology. — Hawaiian Forester & 
Agriculturist, Honolulu, xiv, no. 9, September 1917, pp. 258-259. 
[Received 27th November 1917.] 

During the month of August the beneficial parasites distributed 
were 750 Opius fietcheri (melon fly parasite) ; 45 Galesus ; 400 
Tetrastichus ; and 3,650 Paranagrus (corn leaf-hopper egg-parasites). 


Ehbhorn (E. M.). Division of Plant Inspection. — Hawaiian Forester 
<6 Agriculturist, Honolulu, xiv, no, 9, September 1917, pp. 259- 
261. [Received 27th November 1917.] 

During the month of August 40 bags of rice from Japan infested 
with the rice weevil [Calarulra oryzae \ and Tenebroid.es tmiiritamcus 
(meal beetle) were fumigated with carbon bisulphide for 48 hours. 
Other pests intercepted were Prenolepis longicornis, a nest of these 
ants being found in a crate of vegetables ; the peach moth on peaches 
and Aphids on ornamental plants from San Francisco : Psyllids on 
forest trees from Australia ; and a scale-insect on coconuts from 
Fanning Island. Four boxes of turnips infested with radish maggot 
[Chortophila brassiem] were ordered to be dumped at sea. 


Sanders (J. G.). Crop Pest Controls.— Pennsylvania Dept. Agric., 
Bur. Econ. Zool., Harrisburg, Circulars nos. 3 & 4, 22nd June 
1917 & 15th September 1917. 

These two circulars contain reprints of a series of notes on crop 
pests that have appeared in the “ Weekly Press, Bulletin ” of 
Pennsylvania and have already been dealt with in this Review. 
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LEGISLATION. 

The Pest Act In Mysore. — Planters' Chronicle, Bangalore, xii, no. 40, 
6th October 1917, pp. 500-501. 

The passing of the Destructive Insects and Pests Regulation in 
Mysore has provided that State with the first legislation of this nature 
that exists in India. The text of the Bill is quoted verbatim ; it 
applies to the whole of Mysore, the Government having the right to 
declare any specified area or locality within the State to be infested. 
The Government may order the seizure, inspection, disinfection or 
destruction of any crops that arc declared infested, and may provide 
for the treatment or destruction of such crops within a notified area, 
granting adequate compensation in suitable cases. Orders may be 
issued prescribing the cleansing and disinfection of infested areas, 
forbidding the planting or re-planting of any particular crop within 
a notified area, prohibiting the movement temporarily of crops, soil, 
manure, etc., in or out of a notified area, and taking general measures 
for preventing the spread within the State of any plant disease. 
Penalties are to be inflicted for any infringement of these regulations. 


Agricultural Legislation in Pennsylvania. Leaflets nos. 124 & 236. 

[N.D.], [Received 10th December 1917.] 

An Act approved on 17th May 1917, which is given verbatim, 
forbids the manufacture, sale or transportation within the Common- 
wealth of adulterated or misbranded Paris greens, lead arsenates, 
lime-sulphur compounds, and other insecticides and fungicides, and 
regulates the trade in these commodities, providing for their inspection 
and imposing fines for any infringement of the law. 

A further Act, approved on 29th June 1917, which is quoted in 
full, provides for the protection of agriculture and horticulture by 
preventing the introduction into and the dissemination within the 
Commonwealth of insect pests and diseases injurious or harmful to 
plants or plant products. The inspection of nurseries is provided for, 
the necessary quarantines are established and penalties are imposed 
for infringement of the Act. 

The Sweet Potato Root Weevil. — Agric.News, Barbados, xvi, no. 405, 
3rd November 1917, p. 347. 

It has recently been recorded that Cylas formicarius (sweet potato 
root weevil) has lately become established in certain districts in the 
State of Florida. A public notice has now been issued by the State 
Plant Board of Florida declaring formicarius an insect pest that is 
likely to attack sweet potato plants, vines, slips, cuttings, draws and 
tubers and morning glory {Ipoirwea sp.) vines and roots. Certain 
areas within the State are declared to be infested and the movement or 
shipment of any of the above parts of these plants from the infested 
areas is prohibited. Sweet potato tubers may, however, be shipped 
after fumigation under the inspection of the Plant Board and when 
securely sacked and shipped in tightly closed cars in carload 
shipments. 
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Fbyes (J. C. F.). Insect Pests ot Basket Willows.— Jl, Bd. Agric,, 
London, xxiv, no. 8, November 1917, pp. 844-852, 9 figs. 

Few plants are more subject to the attacks of insects than willows 
or osiem. The more destructive species occurring in Great Britain 
include several Aphids, which are perhaps the most serious pests, as by 
sucking the plant-juices they stunt both leaves and rods, as well as 
coating the leaves with honey-dew and thus encouraging sooty mould. 
Some of the common species, such as Siphocoryne capreae and 
S. pastimceae, have certain Umbelliferous weeds for alternate bost- 
plants, e.g., hemlock, wild parsnip, etc., these should therefore be 
carefully eradicated. Aphis saliceti and Pterocomnm pilosa are also 
abundant on the leaves and shoots, while Melanoxantherimn salicis is 
the most common species on the rods. 

Willow beetles include Phylbdeda viteUime and P. culgatissima, 
which first appear in spring and early summer, when they attack the 
developing shoots and leaves, causing great injury by Dating into the 
growing point of the rod. Eggs are laid on the under-surface of the 
leaves, which the larvae devour until fully developed, when they drop 
to the ground and pupate. There are two overlapping broods in a 
year, the adults of the second generation hibernating in rubbish on the 
ground or in crevices in pollard willows and attacking willows again in 
the following spring. Galerucella lineoh is similar in life-history and 
habits to Phylbdeda spp., but hibernates in damper places. Cryplov- 
rhynchus hpathi (willow weevil) has been previously described [see 
this Review, Ser. A, ii, p. 192], It attacks alder as well as willow, and 
in addition to the damage to the rods by adult beetles, the larvae 
injure the stumps. Aromia moschala (musk beetle) is not a serious 
pest, although a conspicuous insect ; it feeds in pollard willow trees 
and in old willow stumps. 

Ptcroms (Neimtus) salicis and other sawflies are very occasionally 
found damaging willow leaves in Great Britain. Pontania gallicma 
and similar species arc the cause of t.he red and green galls so often 
found on willow leaves ; the larvae live in the gall and, when fully fed, 
make their w'ay out and pupate in the soil. The injury is seldom 
serious. 

The caterpillars of several moths feed on willow, but few of these 
are injurious to any extent. In Somerset, Hypenmcia cruciam and 
Depressaria conterminelh do some damage, the larvae spinning nests 
at the tips of the growing rods and feeding on the buds and leaves. 
Some moths, such as Trorhiliam bembeciforme (willow hornet clear- 
wing) and Aegerui ( Sesia ) formkiufomis (red-tipped clearwing), in the 
larval stage live mainly in the stumps, pupate in the burrows and 
emerge as adults in June and July. 

Several species of midges produce-galls in the terminal bud3. There 
are generally two generations in a year and it is believed that the 
winter is spent in the larval stage within the galls. Rhabdophaga 
(Cecidomyia) heterobia and R. (C.) rosaria are both gall-fuming midges, 
while R. (C.) saliciperda (willow wood midge) burrows in the rods, the 
larvae pupating in the burrows. 

General control methods may be used against several of these pests. 
Direct measures against beetles or caterpillars involve the use of some 
kind of poison spray for the leaves. Lead arsenate has been tried, but 
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on basket willows in Britain has proved a complete failure. A 
nicotine-soap solution has been found efficient, and this is also the best 
contact insecticide for Aphids and destroys to some extent the moth 
caterpillars in the shoots. Sometimes as many as three applications 
are made, but if the willows are well sprayed in late May or early 
June, it is seldom necessary to spray again in the same year. A form 
of the Continental apparatus by means of which insects are shaken 
off the trees into trays might be of service in the case of Cryplorrhynchvs 
lapalhi, against which sprays are useless. Against the midges causing 
“ button top ” no successful treatment has been found, but assuming 
that the insects pass the winter in the buttons it is undesirable that 
infested rods should be left in the neighbourhood of the beds until the 
late spring, when the midges will emerge and attack the new crop. 
Precautionary measures include the burning of all rubbish, old bark, 
etc., during the winter, while old pollarded willows should not be 
allowed to remain close to willow beds, ns they are invariably infested 
by willow-feeding insects of ail kinds. Neglected and decayed willows, 
poplars or alders are all undesirable in the neighbourhood of willow 
beds. Willow stumps that arc partly dead or weak should be removed 
and burnt as soon as the rods are cut. 

Storey (6.), Machines for the Treatment of Cotton Seed against Pink 
Boll Worm (Gekchia gossypiella, Saund.)— Minitt. Agric., Cairo, 
Tech. & Sclent. Service, Hull. no. 14 (Eutom. Sect.), 23rd July 
1917, 29 pp. [Received 23rd November 1917.] 

The question of destroying the larvae of Pectimphora ( Gdechiu ) 
gossypiella (pink bolhvorm) in cotton seed has occupied the attention 
of the entomological section of the .Ministry of Agriculture in Egypt 
since 1912, and since the passing of the law which makes the treatment 
of cotton seed against this pest compulsory, a great many suggestions 
for machines for treating cotton seed have been received. These are 
all briefly described in this paper. 

Fumigation is frequently objected to on account of the poisonous 
nature of the gases used and the danger involved in the process. The 
fumigating machines described include the Ministry of Agriculture's 
original machine [see this Review, Ser. A, iii, p. 505], and one proposed 
by 31. Cayet, both involving the use of carbon bisulphide ; 31. Mosaeri's 
fumi gator, and an adaptation of the American baled cotton fumigator, 
both employing hydrocyanic acid gas. and a machine proposed by 
Messrs. 3\ ells and Hayman, in which the fumes from the distillation 
of cotton sticks are used as the killing agent. 

Mith regard to hot-air machines, some general problems in 
connection with this method of treatment, are discussed. The difficulty 
of answering the question as to what temperature kills the larvae and 
what length of time is necessary, is illustrated by a table recording 
experiments which show the mortality of the caterpillars at different 
temperatures t with various methods of treatment. Examination of 
these results leads to the conclusion that if seed be maintained for 
five minutes or more at the maximum temperature actually reached 
by the seed containing the larvae, the latter are killed at temperatures 
from about 124“ F., upwards. If, however, the seed be immediately 
cooled after reaching its maximum, a temperature of at least 140° F. is 



43 


necessary. With regard to the minimum temperature that is fatal 
to the larvae and injurious to the seed, Table II gives a similar set of 
figures for the germination of treated cotton seed to those given in 
Table I for the mortality of the caterpillars. The results indicate that 
provided neither the whole mass of seed nor individual seeds are 
heated to a higher temperature during the treatment, wet seed can 
safelv be raised to a temperature of 140° F., and dry seed to a 
temperature of at least 150° F. without affecting germination. More- 
over, seed at these temperatures can safely be sacked in spite of the 
slow cooling of cotton seed in bulk. Questions regarding the 
controlling of the temperature during treatment are discussed. 

The machines considered iu detail are classed as follows : — 

(1) Machines in which the seed is heated by a current of hot air. These 
include the Ministry of Agriculture’s hot-air machine [see this Review, 
Ser. A, iv, p. 472] ; the Hess Drier, which is a modification of an 
American machine used for conditioning maize, and svhich, while 
being the most economical of all to ran, promises, with slight modifica- 
tions, to prove satisfactory. The Neumancantclli hot-air machine is 
an ingenious device consisting of six cylinders on a revolving base, 
which at definite intervals is moved round automatically until each 
cylinder occupies the position held previously by the one next to it, 
so that the seed is treated in six stages. Unfortunately, it was found 
impossible in practice to get a sufficiently rapid current of air to raise 
the temperature of the seed at a reasonable pace. The inventor of this 
machine has since submitted another design, in which the seed is 
passed down a series of revolving discs and travels from the 
centre to the circumference of each, passing altogether over a 
distance of 40 to 45 metres on the surface of the discs. No machine 
of this kind has been completed, but it seems probable that, in its 
present form, the seed may remain too long in direct contact with the 
steam-heated surface of the discs and thus become damaged. 

(2) Machines in which the seed is heated by radiation from steam 
pipes. These include the Domains’ machine [sec this Review, Ser. A, iii, 
p. 505], and Matsouchis’ (Flanta’s) machine, consisting of a series of 
long axles with radiating blades, arranged one above the other, alternate 
axles revolving in opposite directions. During its journey from blade to 
Tblade the seed is heated by radiation from steam tubes. This machine 
is not yet completed : the heating by radiation should involve less 
danger of overheating individual seeds, but a disadvantage lies iu the 
necessity for a very much larger heating surface for the same output, 

(3) Machines in which the seed is heated by direct contact with 
metallic heating surfaces. These include Simon’s machine [see this 
Review, Ser. A, iv, p. 491] ; Lenzi’s machine, which is the simplest 
form of seed-heating, consisting of a long, narrow cylinder, steam- 
jacketed all round, in which revolves an axis with propeller blades 
that force the seed from one end to the other. Seed treated at 132° F. 
showed complete mortality of the larvae, but about 5 per cent, of 
the seed was damaged, probably by too long contact with the heating 
surface. By keeping the seed in more rapid motion this defect should 
be remedied and the machine found satisfactory. Macri’s machine, 
which is very similar to the above, gave satisfactory results, though 
some minor improvements are recommended. Baker’s machine is also 
similar, but the cylinders through which the seed passes, instead of 
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being heated individually by steam-jackets, are heated collectively in 
a gas-oven. No machine of this type has yet been erected, but it 
should prove satisfactory and particularly easy to control, the 
maintenance of a steady temperature in a gas-heated machine being 
a very simple matter. The Egyptian Engineering Co.’s (Murdoch’s) 
machine is a somewhat novel type, which has been erected 
experimentally. It consists of a central beating cylinder surrounded 
by an outer cylinder, the space between being divided by longitudinal 
partitions into three sections, along which the seed is propelled by 
means of oblique flanges fixed on the inner surface of the outer 
cylinder. Five divisions are suggested as an improvement on three. 
The machine is said to be cheap and easy to construct, but would be 
rather more bulky than most of those described above. 

Further experiments with Dell’s Mechanical Cleaner [see this Review, 
Ser. A, iii, p. 505] confirm the opinion that this machine is not to be 
recommended for treatment against the pink bollworm, but might 
prove very useful for separating good seed from bad. 

Bats as Guardians o! Cotton. — Agric. News, Barbados, xvi, no. 405, 
3rd November 1917, p. 344. 

A correspondent from Bahia, Brazil, has found the best method of 
dealing with bollworms, cutworms and other larvae of night-flying 
moths, to be the establishment of colonies of insectivorous bats. A 
dark hut, with a few cross poles near the roof, will soon attract numbers. 
Colonies have been established in this way in Texas for the purpose of 
combating mosquitos and at the same time for producing guano [see 
this Review, Ser. B, i, p. 176J. In cotton districts it might be worth 
while to try a similar experiment. It must be remembered, however, 
that the fruit-eating bats would be useless for this purpose, and 
experimenters, who would find them more abundant in the Vest 
Indies than the smaller insectivorous species, must be careful not to 
encourage them. 

Hutson (J. C.). The Pink Boll Worm ( Pcdinophora [Gelechia] gossy- 
piella, Saunders). — Agric. News, Barbados, xvi, no. 405,3rd 
November 1917, pp. 316-347. 

This paper comprises a resume of the life-history and distribution 
of the piidr bollworm, Pectinophora gossypieUa, with some account of 
the losses caused by this important pest of cotton. In 1911, it was 
estimated that the annual loss in India due to this moth was £2,000,000. 

In a future paper it is intended to refer to the measures that have 
recently been taken in the British West Indies to guard against the 
introduction of the pest into the islands. 


The Black Weevil Borer of Bananas. — Agric. News, Barbados , xvi, 
no. 405, 3rd November 1917, p. 347. 

II ith reference to the suggestion that sliced banana bulbs may be 
used as a trap for the banana weevil. Cosmopolites sordidus [see this 
Renew, Ser. A v, p. 435], it is stated that such traps are now in use 
m several localities in Jamaica and in one place as many as 2 quarts 
of weevils were collected by this means on an area of half an acre. 



Iii this way the presence of the pest and its distribution throughout the 
islands may also be ascertained. It is hoped that experiments in this 
direction will be made by agricultural officers wherever possible. 

The employment of good cultural methods is resulting in an 
appreciable reduction in the numbers of the borer in what were 
previously badly infested districts. 

Baker [A. C.), On the Chinese Gall (Aphididae— Horn.).— Entom. 
News, Philadelphia, xxviii, no. 9, November 1917, pp. 385-393, 
1 plate. 

The galls produced by an Aphid on Rhus semiahta have for many 
centuries been an important article of commerce in China, where they 
are employed in dyeing and tanning and in native medicines. They 
have also been largely exported and at present are one of the principal 
ingredients of the dves used for sealskin in Loudon. Although the 
product- is well known, literature relating to the insect causing the 
galls is scattered and difficult of access. This paper brings together 
the chief information published about this Aphid, which is compared 
with the allied American species. There are many references to this 
Aphid in Chinese literature, particularly medical, dating back to the 
16th century. The life-history of this species in Japan was studied in 
1910 by Sasaki. A stem-mother was taken forming a gall on the 
under-surface of a leaf petiole in May. These stem-mothers produce 
17 or 18 young. By the end of June the galls are divided into 
chambers ; projections then begin to appear on the galls, usually with 
two young in each. Towards the end of August the galls contain 
numerous females of the second generation and many young of the 
third ; in October, young of the fourth generation are present and 
nymphs begin to appear. During October and November the galls open 
and the alate forms escape. It- is thought that this occurs when male 
winged insects arc developed, this generation forming new galls in the 
following spring. 

This insect was described by Bell in 1848 as Aphis chinensis. 
Walsh, in studying a Virginian species allied to A. chinensis, in 
1866, erected the genus Melaphis with M. ( Pemphigus ) rhois, Fitch, 
as the type, this species forming a bladder-like gall on the under-side 
ofjhe leaves of Rhus glabra. The life-history, habits and structure of 
the American and Chinese species referred to are so similar that the 
latter must also be placed in this genus. A bibliography of 35 works 
is given. 

Tucker (E. S.). Outbreaks of the Elegant Looper (Philiraea elegan- 
iana, Hy. Edw.) on Privet in Louisiana (Lep.).— Entom. News, 
Philadelphia, xxviii, no. 9, November 1917, pp. 394-396. 

In May 1913 a severe infestation of a Geometrid caterpillar, 
Philiraea elegantaria, was observed on Amur privet ( Ligustrum 
amurense). The adults appeared in June. Hymenoptfrous parasites 
destroyed a large proportion of the pupae, the most important 
being Chalcis ornta, Say, and Euielus sp. A Tachinid parasite, of 
which only one female specimen was observed, proved to be 
Euphoroeera daripennis, Macq. 
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Davidson (W. M.). Early Spring Syrphidae in California and a new 
Pipiza (Dip.).— Entmn. News, Philadelphia, xxviii, no. 9, November 
1917, pp. 414-419, 1 fig. 

Among the Syrphids dealt with in this paper, Pipiza mlifornka, 
sp. n., is described. The larvae are aphidophngous, a male fly having 
been reared from a larva found feeding upon Pemphigus populicauUs , 
Fitch. 


Ballahd (B.). Notes on the Life-History of Megamlum, slramineum, 
Walk. — Madras Agrk. Dept. Year Book 1917, Madras, 2nd 
February 1917, pp. 83-87, 2 figs. 

The Capsid bug, Megacoelwn slramineum, presumably occurs all over 
India and in the Madras Presidency is commonly found on cholani 
[Andropogon sorghum), on which it feeds, ovipositing in the ripening 
grain. The injury it does is not so great as that caused by another 
bug, Culocoris anguslahts, with which it is nearly always found, and 
which damages the immature and unfertilised florets. Cholam grown 
under irrigation during the hot weather does not appear to he heavily 
infested, but the insect has been found hiding in the central leaf-whorl 
of young cholam and cuinbu, and has been observed on various other 
crops such as ground-nut and gingelly ( Sesamum indicum). 

The eggs, which are provided with a conspicuous white ridge or 
collar, part of which forms a tag-like prolongation, under natural 
conditions are laid one in each grain. They hatch in 6 or 7 days 
and maturity is attained in 10 or 11 days after five moults; the 
females are very prolific, the number of eggs deposited by each being 
from 150 to 200. 

No effective methods have yet been devised for destroying or 
checking this pest, and with the exception of an Acarid found 
infesting an adult female in one case, no natural enemies have been 
recorded. 


Rao (Y. R.). Adisura atkinsoni, Moore. — Madras Agric. Depl. Year 
Book 1917, Madras, 2nd February 1917, pp. 87-91, 1 fig. 

This Noctuid moth is a pest of Dolichos lahlab throughout the Madras 
Presidency where it also attacks red gram ( Cajmus indices) to a small 
extent. The eggs are laid singly either on the pods or on the flower- 
buds and hatch in three days. The caterpillar, which is full-grown in 
eight days after four moults, is capable of doing much damage, often 
attacking several pods in succession. It may be easily distinguished 
from the larva of Heliotlds (Chhridea) obsoleta, which also feeds on Iablab 
and red gram, by its comparatively smooth skin and its habit of entering 
bodily into the pods. In from 4-6 days the larva leaves the pod and 
pupates in an oval earthen chamber in the soil, the moth emerging 11 
days later. . It breeds only in the cold weather, following the habits 
of Iablab and red gram which fruit only during the cold months. 

The caterpillar is parasitised by a yellowish Braconid (? Rhogas sp.), 
which is itself attacked by a Chalcid hyperparasitc. 
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Ramakrishna Ayyar (T. V.). A new Pest of the Coconut Palm on 
the West Coast, Ccmtheyla rotunda, Hmp. — Madras Agric. Dept. 
Year Book 1917, Madras, 2nd February 1917, pp. 91-96, 2 figs. 

The Limacodid moth, Contheyla rotunda, although known to coconut 
cultivators for several years as doing insignificant damage to the 
leaf-tips, had never been recorded as a pest until December 1915, 
when reports of damage due to it were received simultaneously from 
some seaside villages in the Cochin State, and from south JIalabar, a 
second outbreak in the latter district occurring in February 1916. 
The caterpillars are gregarious and in bad cases skeletonise the coconut 
fronds, the more mature leaves of older trees being chiefly affected. 

The life-history is as yet imperfectly known. The eggs are laid in 
croups on the leaf-surface, each adult female being capable of producing 
from 50 to 170. They hatch in about four days, the full-fed larva 
constructing a brown shell-like cocoon udthin which it pupates, a 
generation from egg to adult taking approximately six weeks, while 
there are at least two generations in the year. So far no other host-plant 
has been found, though it is not unlikely that other palms may serve 
this purpose. A Chalcid and a Braconid parasite have been found 
attacking the larvae. 

The easiest and most practicable method of control is that carried 
out by the natives, which consists in cutting away and burning the 
affected fronds early in the season. Spraying with arsenate of lead 
is impracticable in the case of large trees with mature foliage, which 
are the only ones that the pest attacks. 


Ramakrishna Ayyar (T.V.). Note on the Egg-laying Habits of the 
Agathi Weevil, Alcides bubo, Fb. — Madras Agric. Dept. Year Book 
1917, Madras, 2nd February 1917, pp. 97—99. 

Alcides bubo, F., has often been noted as a serious pest in betel vine 
gardens on Sesbania (agathi), where the latter is grown as a standard 
for the vines, while it also feeds on Cyamopsis (cluster bean) and 
indigo in S. India. 

The eggs are laid in incisions in the tender shoots. The same stem 
or shoot may be attacked several times, as this weevil is present in the 
field in all stages at. all seasons of the rear. 


Baker (A. C.). The Correct Name for our Apple-Grain Aphis. — 

Science, Lancaster, Pa., xlvi, no. 1191, 26th October 1917, 
pp. 410-411. 

The author is of opinion that more than one species occurs upon 
grains and grasses under the name of Aphis avenue, F. One of these 
migrates to apple and related trees, on which eggs are laid, this 
species being A. prunifoliae, Fitch. Another species, Jhe oat aphis, 
migrates to bird cherries in Europe and must be known as A. padi, L, 
of which A. arenas, F., is a synonym. The species now known as 
A. cemsifoiiae, Fitch, migrates to grains and grasses as does A. padi, 
and is possibly the same species. The present treatment of 
A. prunifoliae as a synonym of A. cardsti, L., is incorrect. 
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Benedict (R. C.). An Outline oi the Life-History of the Clothes 

Moth, Tineola biselliella. — Science, Lancaster, Pa., xlvi, no. 1193, 
9th November 1917, pp. 464-466. 

Careful examination extending over a period of four years has led 
to the conclusion that the extensive damage which is done in connection 
with the fur and woollen trades in New York is due to Tineola 
biselliella, while the case-forming clothes moth, Tinea, is of 
comparatively rare occurrence. 

Adults emerge from cocoons in June and July, breeding taking place 
immediately after emergence and being followed by oviposition within 
24 hours. Single females lay from 30 to 160 eggs, the average number 
being 40-50. The eggs are attached among the threads of cloth by 
some adhesive substance. On hatching the larvae immediately begin 
to spin a case or passage several times the length of the body, in which 
they live, a new one being made on a change of feeding place. Larval 
growth is completed in 10 weeks, the pupal stage lasting for 2 
weeks, though all stages may be indefinitely prolonged by factors such 
as the failure of food-supply, and cold. 

As regards remedies, those against the winged adult3 are worse 
than useless, and repellents such as tobacco and cedar oil are ineffective 
in any stage. The larval stage and the eggs can be killed by camphor 
and naphthaline in closed places, but kerosene and gasoline fumes are 
not effective, neither have experiments on poisoning the larvae by 
treating cloth and fur materials met with any success. 

Smith (H. E.). Five New Species of North American Taehinidae.— 

Psyche, Boston, Mass., xxiv, no. 5, October 1917, pp. 137-141. 

The new species described in this paper include Homoeonychia rapae, 
bred from Pieris ( Pontia ) rapae. 

King (H. H.). The Pink Bollworm ( Gdecliia gossypiella, Saunders) in 
the Anglo-Egyptian Sudan, and Measures for its Control.— Enlom. 
Bulls, ms. 4 & 5, Wellcome Trop. Research Labs., Khartoum, 
11th September 1917, 7 & 6 pp. [Received 1st December 1917.] 

The presence of Pectinophora ( Gelechia ) gossypiella, Saunders (pink 
bollworm) was first detected in the Sudan in April 1916, since when 
it has been taken in several localities and may be considered to have 
established itself in the country, some districts being heavily infested. 
It probably entered the Sudan in seed imported from Egypt prior 
to 1913, in which year importation of cotton seed from that country 
was stopped. 

The known food-plants of this pest in Egypt, besides cotton, are 
Hibiscus esculent us, H. camabinus and Althaea rosea (hollyhock). In 
the Sudan it has been taken on Abutilon spp,, which are favourite 
food-plants of several cotton pests, including Earias insulana, 
Oxycarenus hijalinipennis and Nisotra uniformis (cotton flea-beetle). 

Legislation to check the spread of the pink bollworm and control it 
in districts where it is already established, provides for the 
following : — Prohibition of the importation into the Sudan of cotton 
seed and ginned or unginned cotton except under special permit ; 
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prohibition of the transport of cotton seed or unginned cotton from an 
infested to a non-infested district ; destruction of all living forms of 
p qossypiella in seed kept for sowing ; prevention of the escape of 
moths of P. gossypielb emerging from seed in ginning factories and 
stores : destruction on the land on which it has been grown, by burning, 
of all cotton sticks, bolls and refuse generally, immediately after the 
last picking, as well as of all plants, whether cultivated or wild, that 
mav act as hosts of P. gossypieUa ; establishment of a dose season 
for'eotton and other host-plants between the time of the burning of 
the cotton refuse, etc., and the sowing of the new crop. The object 
of the close season is to give rise to a period when there are no living 
plants on which P. gossypieUa can feed. For this purpose, owing to the 
differences of the seasons in the various parts of the Sudan, the country 
is divided into districts and dates are fixed every year for each district 
bv which all cotton stocks, etc., must be burnt and before which no 
cotton, etc., may be sown. 

The simple and effective method of killing pink bollworm in cotton 
seed bv heating it to a temperature of 59° C. for a short time can be 
effected in the Sudan by exposing it in a thin layer to the sun’s rays 
on a moderately hot day, the vitality of the seed not being affected 
below a temperature of 70° C. 

King (H. H.). The Sudan Cotton Bollworm (Diparopsiscastanea, Hamp- 
son). — Enlom. Bull. no. 6, Wellcome Trop. Research Labs.. 
Khartoum, 10th October 1917, 3 pp. [Received 1st December 
1917.] 

Diparopsis casta-mi, Hmps. (Sudan or red bollworm) occurs 
throughout Africa except in the extreme north and south. 

AVhen present in large numbers, this pest may do much damage, as. 
owing to its size, a single larva generally destroys several buds and 
bolls before attaining maturity. It is not usually so plentiful as 
Earias insuhm, Bdv., and hitherto has not been found attacking anv 
plant but cotton. Two control measures are recommended, hand- 
picking while the first bolls are forming, and the burning of all cotton 
sticks after the last picking, followed by the ploughing of the land to 
destroy the pupae ; this operation should not be carried out on farms 
infested with P. gossypieUa till a spell of hot weather has destroyed 
any pink bollworms contained in bolls lying on the ground. 

Zaki (M.). Mote on a Species of Ascalaphus. — Bull. Soc. Enlom, 
d'Egypie, Cairo, x, no. 1, January -March 1917, pp. 21-22. 
[Received 3rd December 1917.] 

From egg-masses on cotton leaves examined by the Entomologies 1 
Section of the Ministry of Agriculture, Ascalaphid larvae were hatched, 
and these were successfully reared on young larvae of the cotton worm, 
Prodenia litura, on which they fed voraciously. Attempts to rear 
them on flies, fruit-flies or pink bollworms [Pedirutphhra gossypielb] 
were unsuccessful. From this fact and the situation of the eggs, 
which were in rows on the under-surface of the leaves near the midrib, 
it would appear that the natural food of these insects consists of cotton 
worms and other Noctuid larvae. IVhen fully fed, and after moulting 
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three times, the larvae spun cocoons in the corner of the breeding-cage, 
whence the adults emerged, the total life-cycle averaging 9 to 10 
weeks. 

Clainpanain (J.). Notes sur certains ColSopteres xylophages d’Egypte 
et leur Abondance £ certaines Epoques. [Notes on certain Xylo- 
phagous Coleoptera of Egypt and their Abundance in certain 
Seasons.] — Bull. Soc. Entom. Egypt, Cairo, x, no. 2, April-June 
1917, pp. 72-77. [Received 3rd December 1917.] 

In this paper the author records several species of xylophagous 
beetles that increase with great rapidity in Egypt and Syria and do a 
good deal of damage before they can be controlled. An example of 
this is found in the Buprestid, Ptosima undecimmacuhta, which is of 
recent introduction and hitherto considered rare in Egypt. In a 
neglected orchard at Matarieh several individuals were found in 
February on a flowering apricot-tree and two weeks later large numbers 
were attacking the same orchard, many of the young trees being killed 
by them. Scolylus ( Eccoptogaster ) midlislriatus hastens the death of 
trees thus attacked. Another Buprestid, Psiloptem catemihta, attacked 
pomegranate-trees in the same orchard, these being further injured 
by the larvae of the Cossid, Zeuzera pyrina. The Ocrambycid, 
Hacrotorna palmala, has recently been increasing rapidly, the larvae 
being found in the trunks of dead and dying apricot- trees. Another 
species, Xystrocera globosa, which has caused the disappearance of 
Acacia lebbek from the streets of Cairo, would in all probability adapt 
itself to fresh host-plants if this tree disappeared completely from 
Egypt. 

The control of wood-boring insects is difficult ; in the case of a 
living tree, it is impossible to kill the larvae without causing the death 
of the tree, and even when a tree is destroyed, the insects continue to 
develop, although more slowly. In Syria, in the autumn of 1912, two 
or three individuals of a Bostvcliid beetle, Apale nwmdta, were 
captured and in the following year a swarm occurred, resulting in a 
heavy infestation of Zinzelats. These insects w'hen placed in an 
empty bottle were found to be cannibalistic. They attack for 
preference old or sickly trees : vigorous trees, as well as Bauhmia 
mriegalu and Acacia airox, are defended from the attacks of these 
beetles by their gummy exudations. 

It is suggested that imported trees that arc incompletely acclima- 
tised, or young and weakly trees are less able to offer resistance and 
are therefore selected by indigenous or imported wood-boring insects, 
which adapt themselves easily to new conditions of life and are not 
highly selective in their choice of food-plants. Indigenous trees are 
better able to resist attack ; it took some 30 years for Xystrocera to 
threaten the existence of lebbek trees in Egypt ; Acacia nilotica is 
still thriving in spite of numerous enemies, such as Ixisiocampa, w hich 
devours the leaves, Buprestids, Macrotoma and Cossus larvae that 
devour the wood or live under the bark. A single tree that furnished 
the author 10 ^'ears ago with hundreds of larvae of Cossus is still living. 
As many new varieties of trees are being introduced into Egypt, it 
will he necessary to guard carefully against the introduction of new' 
insect enemies, more particularly of those that experience has shown 
to be capable of adapting themselves to new conditions of life. 
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Gowdey (C. C.). Report of the Entomologist.— Ann. Reft, Uganda 
Deft. Agric.for the Year ending 31st March 1917, Kampala, 1917, 
pp. 32—37. [Received 3rd December 1917.] 

A list of the scale-insects attacking coffee is given ; these include 
Icerya nigroareolata, Newst., which is frequently found on crotons and 
occasionally attacks coffee ; Asterolecanium coffeae, Newst. ; Pseudo- 
coccus citri, Risso, which has previously been recorded [see this Review, 
Ser. A, v, p. 118]. The life-history as occurring in Uganda is given ; 
the most usual injury is to the foliage and roots. Remedial measures 
should he directed against the young larvae, as these are unprotected 
by any waxy covering. P. virgatus, Ckll., attacks the foliage and green 
twigs. Pulvinaria psidii, Mask., is always accompanied by the sooty 
fungus, Capnodium brasilien.se , which lives on the exudations of the 
insect. Coccus viridis is so highly parasitised by a small Chalcidid 
and preyed upon by Coceinellids, especially Chibcorus discoideus, 
that in several localities remedial measures are unnecessary. The 
caterpillars of the Liraacodid, Parasa sp., were not abundant, the 
cocoons being parasitised by Chrysis (Tetraehrysis) lyncca, F., and 
C. postseuteUaris, Mocs. Agrotis spp. (cutworms) were active on some 
estates, but no damage was reported. Lcucoptera (Cemiostoma) coffeelh. 
Staint., first appeared as a coffee pest in Uganda in July 1916, and is 
as yet confined to one district. The larvae mine the leaves until they 
appear scorched and eventually drop. The only control possible is 
the collection of infested leaves. Stephanoderes coffeae, Hagecl. 
(coffee berry borer), though still ubiquitous, has considerably decreased 
in numbers. Other stem-borers of coffee were Nilocris princeps, Jord., 
Apate indislinda, Murr., and A. monachu, F. The Aphid, Toxoptera 
coffeae, Nietn., frequently occurs on young coffee plants ; the best 
treatment is 1 lb. whale-oil soap to 7 gallons of water. Antestia 
lineaticottis, Stal (orbitalis var. faceta, Germ.), as anticipated, has 
become a serious coffee pest ; it is being investigated and will be 
more fully dealt with later. Another bug, Lycidocoris mimelicus, 
R. & P., has been found attacking young leaves, but nothing is vet 
known of its habits. 

The pests of cacao were, for the most part, the same as those 
recorded in the previous report. They include the Aphid, Toxoptera 
coffeae, Nietn. ( theobmme , Schout.), and the scale-insects. Pseudo- 
coccus sp. and Lnglisia caslilloae var. theobmme. The former scale 
attacks the pods and leaves and the latter the pods, flower-clusters and 
young twigs ; both can be controlled by spraying with kerosene emulsion. 

Tea is not largely grown in Uganda ; the only insects as vet observed 
on this crop are Aspidiotus transparent, Green, on the leaves, Coccus 
discrepant, Green, on the roots, and Helopeltis bergrothi, Reut.., var., 
on the young leaves and tender shoots. 

On cotton, the Stainers, Dysdemis spp. and Oxycarcnus spp., were 
abundant, but Earias insulana (spiny bollworm) was less prevalent 
than in the previous year. The pink bollworm [Pectimphora. 
gossgpiclh] has not yet been detected. • 

Rubber pests included the scales, Aspidiotus destructor, Sign., and 
Icerya sulphurea, Lind., not hitherto recorded from Uganda. 

Fruit-tree peats included : on orange, Trwza sp. (citrus psylla) ; 
Aphis citri, Ashm. ; Papilio demodocus, Esp. ; Ceratitis capitata, Wied. ; 
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the scales, Lepidosaphes gloveri. Pack. ; L. beckii, Newm. (citri- 
cola, Pack.), and Selemspidus silvaticus, Lind. On pineapple, Pseudo- 
coccus bromdiae, Bch. On mango, Cemtitis punctata, Wied. ; Icerya 
seychellarum, Westw. ; Pseiidaonidia Iribbiliformis , Green ; and 
Aspidiotus destructor, Sign. On custard apple, Antestia lirmtmllis, 
St-al ; Tachardia decorella, Mask., and T. longisebsa, Newst. (lac- 
producing scales); Stidococcus diversiseta, Silv., Ceroplasles quadri- 
lineatus, Newst., and G. cerifcrus, And. On guava, Icerya sulphured, 
Lind., Tachardia decorella, Mask., Inglisia conchiformis, Newst., 
Ceroplasles singularis, Newst., Coccus setigerum, Newst., C. signatum, 
Newst., Aspidiotus cydoniae, Comst., and A. destructor, Sign. On 
banana, Aspidiotus cyanophylli. Sign., and A. destructor. 

The shade tree, Gliricidia maculata, is attacked by the scales, 
Pseudococcus citri and Coccus long ulus, Dough, and by the Aphid, 
Toxoptera coffeae, Nictn. 

Six swarms of locusts were reported during the year. 

Parasites and predaceous insects were studied and reared in large 
numbers; these include: Coccophagus nigropleurum, Gir., and 
Aenasiella africa, Gir., reared from Tachardia decorella, Mask., and 
a moth larva Slathmopoda oesteetis, Mevr., predaceous on this scale ; 
Tetmstichus gowdeyi, Crawf., reared from Pulvimria jacksoni, Newst. ; 
S eomphahiddla ceroplastae, Gir., Eurytmm galeali, Gir., and ScuteUista 
cyanea, Mots., reared from Ceroplasles galeatus, Newst. Eublemmu 
scituh, Ramb., was found to be predaceous upon Inglisia conchiformis, 
Newst. Coccophagus saint, beauvei, Gir., was bred from Saissetia oleae,, 
Bern. ; caterpillars of Eubbmma costiimcula, Saalm., were found 
preying upon Stidococcus diversiseta, Silv. Coccophagus compered, Gir., 
and Epitetrastichus ugandensis, Gir., were roared from Stidococcus 
gowdeyi, Newst. Chilocorus discoideus was predaceous upon Aspidiotus 
destructor, Sign., and Epilachna pundipennts, Muls., upon Aphis 
gossypii, Glover. Tetraslichus ovivorum, Crawf., was reared from 
Conchyhctaenia punctata, I„ and T. sculpturalus, Waterst., from Neptis 
agatha, Cram. Phorinia verritus, Walk., was reared from Dasychira 
cremikta, B.-B. ; and a new species of Bothnia, Cryptus fomosus, 
Brulle, Apanteles afrieanus. Tier., and Telenomus gowdeyi, Crawf., 
from Anaphe infrada, Wlsm. 


De Seabra (A. F.). Etudes sur les Maladies et les Parasites du 
Cacaoyer et d’autres Plantes cuttivdes d S. Thome. [Studies on 
the Diseases and Parasites of the Cacao-tree and other Plants 
cultivated at S. Thome.] — Memoires Soc. Portugaise des Sciences 
Nalurelles, Lisbon, iii, no. 1, 10th January 1917, 28 pp. 24 figs., 
1 plate. 

The pests dealt with in this paper include the Coccids, Aspidiotus 
trilobitifomvis, Green, on cacao ; Coccus (Lecanium) viriiis, Green, on 
coffee, on which it is infested by the fungus, Cephalosporium lecanii ; 
Selemspidus > (Aspidiotus) articulatus and A. palmae, on coffee, 
Ficus sp. , Castilba, and Carica papaya . ; Saissetia (Lecanium) nigra 
on Ficus sp. ; Orthezia insignis, on coffee and other plants ; and 
several termites damaging cacao, including Neotermes geslroi, and 
Microcerotem.es parvus theobramue. 
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AVeiss (H. B.). Popular and Practical Entomology. Graphic Presenta- 
tions of Entomological Facts. — Canadian Entomologist, London, 

Ont., xlix, no. 11, November 1917, pp. 365-371. 

The author points out the desirability of presenting entomological 
facts in a graphic and easily assimilated manner; in particular he 
advocates the use of graphs to replace tables of figures, or to illustrate 
the text. Several examples of suitable charts, graphs and maps are 
given. 

Ferris (G. F.j. A New Genus and Species of Coccldae. (Hemlp.; 

Homop.) — Canadian Entomologist, London, Ont., xlix, no. 11. 

November 1917, pp. 375-378, 4 figs. 

The new genus, Stomacoccus, is erected in this paper, the type, 
S. platani, sp. n., having been taken on the leaves, branches and trunk 
of Phtanus racemosa (sycamore) in California. The insect apparently 
hibernates on the bark and then crawls to the leaves. The life-cycle 
is probably quite short, all stages having been found on leaves scarcely 
a month old. 

Whetzel (H. H.). Dusting as a Substitute for Spraying : History and 

Progress. Ann. Rept. Fruit Growers' Assoc. Ontario, 1916 ; 

Toronto, 1917, pp. 37-47. [Received 3rd December 1917.] 

There have been two periods in the history of dusting as a substitute 
for spraying for the control of apple disease in North America. The 
first extended from about 1900 to 1908 at a time when Bordeaux and 
Paris green were the standard fungicide and insecticide respectively, 
the dust mixtures tested being of the same nature. The most 
extensive tests were made in Illinois, with such decisively unsatis- 
factory results that dusting was entirely abandoned by experiment 
stations. It should be noted that this failure was due to the use of a 
fungicide and insecticide unsuitable for application in a dry form, 
and that the machinery used was primitive and not well adapted for 
orchard work. Since 1909, lime-sulphur and arsenate of lead have 
largely replaced Bordeaux and Paris green for the spraying of apples, 
the change being marked by a distinct advance in disease and insect- 
pest control. In 1911 another step in the progress of disease control 
was made by the substitution of dusting for spraying ; the advantages 
arc greater rapidity in making applications, there being seldom more 
than 1-4 days in which a given application may profitably be made, 
and the use of an outfit that eliminates heavy machinery and tons of 
water, at a time when the ground in orchards is soft and heavy. 
Experiments made in 1916 to test the relative values of spraying and 
dusting, resulted in favour of the former, owing to inexperience and the 
use of coarse sulphur and imperfect machinery in a season exceptionally 
favourable to scab. It is expected that with increasing experience, 
improved dusters and finer sulphur, better results will be secured with 
dusting than with spraying. 

As regards the relative cost of the two methods, hitherto thatfof 
dusting has been rather higher, owing to the coarseness of the sulphur 
used, which has made it difficult to cover the trees thoroughly, but 
with finely ground sulphur and improved dusting machinery, there 
should be little, if any, difference in cost. 
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Caesae (L.). Dusting for Tender Fruits and Apples— 48th Ann. Rept. 

Fruit Growers' Assoc. Ontario, 1916 ; Toronto, 1917, pp. 47-51. 

[Received 3rd December 1917.] 

Experiments with dusting were carried out in an apple orchard of 
162 large trees, 92 being selected for dusting, 51 for spraying with 
liquid lime-sulphur and lead arsenate, and the remainder for spraying 
with soluble sulphur and calcium arsenate. The whole orchard was 
first heavily sprayed with lime-sulphur to control San Jose scale 
[Aspidiolus perniciosus], which was somewhat abundant, and the 
selected trees were then dusted twice with a mixture of 85 per cent, finel v 
ground sulphur and 15 per cent, arsenate of lead, the first application 
being given just as the blossoms were ready to burst, and the second 
very soon after they had fallen ; 3 lb. of the mixture was sufficient for 
each tree. The trees receiving liquid sprays were treated with equal 
care and at the same times, to ensure a fair comparison. The results 
showed that the foliage on the dusted area was decidedly superior to 
that which had been sprayed, while there was very little difference 
in the degree of control of the codling moth [Cydia pomonelh ] and the 
lesser apple worm [Emrmonia prunivora), the lime-sulphur and lead 
arsenate perhaps giving the better result, as it also did in the case of 
apple scab. 

Plums dusted against brown rot showed a decided benefit as 
compared with untreated trees. 

The most important point in the treatment of sweet cherries was 
that those treated with a liquid spray still showed evident traces of 
it at picking time, while those dusted, even only two or three days 
before picking, showed none. In a dust spray applied so late, the 
poison would naturally have to be omitted and only the sulphur used. 

Peaches were found to hold the dust for several weeks after appli- 
cation, hence in bad years the method should afford ample protection. 
Although the year was not a good one for testing purposes, it was 
evident that dusting was of considerable value in the control of 
powdery mildew on grapes. 

The comparative cost of dust spraying varies with the size of the 
tree, being slightly cheaper than liquid spraying for large trees, 50 per 
cent, dearer for medium trees, and more expensive still for small trees. 
In all cases the time required for dusting was much less than that 
occupied in liquid spraying, varying from J for large trees to \ for 
small ones. On the other hand the liquid spray held on the leaves 
much better than the dust, and though in the long run the dust method 
will probably prove satisfactory, caution must be exercised in the 
purchase of dusting machines at the present time. 


Caesar (L.). Insects attacking Fruit Trees .— Ontario Dept. Agric., 
Toronto, Bull. 250, July 1917, 49 pp. 58 figs. [Received 3rd 
December 1917.] 

This popular and comprehensive bulletin deals with all the well- 
known insects attacking fruit trees in Ontario, giving the methods of 
control for each and directions for spraying by both wet and dry 
methods. A spray calendar and index are appended. 
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Reports on the State of the Crops in each Province ol Spain.— Bol Agric. 
Tecnica y Economic a, Madrid, ix, 1917, pp. 71-92; 163-185; 
251-277; 354-375; 711-733; 809-824 ; 946-965. [Received 
4th. December 1917.] 

Locust control in the Province of Madrid was begun in the month 
of January, the Ministry of Agriculture inaugurating a vigorous 
campaign for the destruction of the eggs in infested areas, and calling 
upon all local committees and persons interested to carry out the 
necessary measures of ploughing and cleansing the land in order to 
avoid the necessity for costly and less efficacious methods of control 
against the hoppers in the spring. This campaign continued until 
-April, 2,177 acres being found infested, of which 1,315 acres were 
treated. In Cuenca, an official notice published in August appealed 
to the local authorities to report upon any localities where locusts had 
hatched, so that these areas could be treated in the following winter. 

Phloeothrips oleae caused considerable injury in various olive- 
growing provinces, this pest being the principal factor in determining 
the value of the olive crop. Fumigation with hydrocyanic acid gas 
has been almost universally practised under the inspection of the 
Ministry of Agriculture, those trees which it was impossible to treat in 
this manner being sprayed in April with arsenate of lead. The crop 
in some provinces has proved to be the most abundant that has been 
known. 

For Aphids on almonds, which began to appear in April, a spray of 
14 per cent, each of soap and petroleum is recommended. 

Vine pests included Clysia ambiguella, Ilaltica and Sjxtrganolhis 
pilkriam, which last was found heavily infesting some districts in May, 
while the second generation of C. ambiguella was particularly 
numerous in some localities. Cobspide.im sp., which threatened to be 
a serious pest of lucerne fields in Gerona [see this Review, Ser. A, v, 
p. 373], was exterminated before the end of June. Apples in Vizcaya 
were severely attacked by Erwsoim laivigerum and Hyponomeuta 
malinellus. Lymantria- (Liparis) dispar caused great damage in 
C'&ceres, and Pieris brassicae was a serious pest of green vegetables 
in Huesca. 

Articas (C. M.). Sobre los Azufres precipitados (negros). [A Note 
on Precipitated (Black) Sulphur.]— Bol, Agric. Tecnica y Econo- 
mica, Madrid, ix, no. 100, April 1917, pp. 326-328. 

Precipitated sulphur is recommended w'here arsenates have not 
been used as an insecticide against the larvae of Haltiea and other 
insects that live on the surface of the leaves, besides being a control 
for Outium. 


Comes (H.). La Prodlaxia en Patologia vegetal. [Prophylaxis in 
Vegetable Pathology.] — Bol. Agric. TScnica y Economica, Madrid, 
ix, no. 102, June 1917, pp. 508-514. 

As the quantity of sugar, so much sought after by insects, increases 
in vegetable tissues, there is a corresponding diminution in the organic 
acids ; it follows therefore that the acidity is the plant’s defence 
against animal enemies. Of these acids, the most toxic is apparently 
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malic acid. Thus the young branches of white mulberry are defended 
by their acidity from Auhcaspis ( Diaspis ) pentagona ; young citrus 
trees from Psmdococcu-s citri and Chrysomphalus dictyospermi ; young 
fig-trees from Ceroplastes rusci ; young olives from Saissetia.oleae and 
Filippia ( Philippia ) oleae ; citrus and other fruit-trees from 
caterpillars ; olives from Dacits oleae ; grapes from Cryptoblabes 
gnidiella (Albinia wohiana) and the vines from Phylloxera, v 

Fatjchere ( — ). La Sfiriciculture & Madagascar. [Silkworm Culture 
in Madagascar.]— C. R. Hebdom. Acid. Sciences, Paris, clxv, no. 20, 
12th November 1917, pp. 676-677. 

The varieties of Bombyx (Seriairia) mori introduced into Madagascar 
from south Europe were all monovoltine, producing one generation a 
year, but on becoming acclimatised at the end of about two years they 
produced six generations. So far from their silk being inferior in 
quality and quantity to that of the monovoltine forms, it proved to be 
of first rate quality. Again, while the eggs of the original species 
would hatch only after hibernation, those of the polyvoltine forms 
hatched Tegularly 12 or 13 days after being laid. 

As in Europe, silkworms in Madagascar are attacked by several 
diseases, especially pebrine, rendered more serious in the tropics by the 
continuous breeding of the insects throughout the year and the 
carelessness of their native cultivators. 

In order to obtain strains of non-infected eggs an improved form of 
the cellular egg-tray used in Europe was employed, thus preventing 
the usual mixing of the eggs, so fatal in ordinary practice. 

Grass! (B.) & Topi (M.). The Number of Races of Vine Phylloxera. - 

— Mthly. Bull. Agric. Intdl. & -PI. Dis., Rome, viii, no. 9, 
September 1917, pp. 1322-1327. [Abstract from Rendiconti Sedute 
R. Acad. Lined, Classe di Scienze fisiche, matematiche e naturali. 
Rome, 5th Ser., 1st half-year 1917, xxvi, no. 5, pp. 265-273.] 
[Received 10th December 1917.] 

Tbe authors of this paper, desiring to solve the problem of the 
different ways in which Phylloxera spreads in Italy, undertook 
investigations on a gall-producing form that had developed on leaves 
of the Clinton variety of vine at Arizzano. The results showed that 
with galls taken from that variety it was not possible to infect either 
the leaves or roots of the various American vines, though these can be 
infected with galls and nodules from material taken from other vines 
in other districts. Galls are apparently most easily produced on 
varieties identical with or similar to those already infected. The authors 
suggest as a likely hypothesis that, in order to continue the cycle 
to the winter egg, the winged insects oviposit on the leaves or 
bark of vines near those on the roots of which they have developed, 
and that tha passage of the gallicolae from one vine to another, 
and consequently the formation of galls, is regulated by conditions 
hitherto unknown. This hypothesis was confirmed in another 
series of tests and observations. The winged form, which contri- 
butes to the dispersal of the insect, develops comparatively rapidly 
on the roots of European vines, while the gall-producing form does 
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not generally appear on Italian vines. The question therefore arises 
ae to the fate of the insects which, particularly in the infected 
vineyards of Upper Italy, are produced in such great abundance. 
Do the gallicolae, on leaving the winter egg and finding no vine suited 
to the production of galls, disappear and die, or do they disperse 
before laying eggs, or lay them promiscuously, so that the sexual 
insects only meet with difficulty 1 As an experiment in this connection 
two plants in a vineyard, one a Clinton and the other an Italian vine, 
were covered over with a cage and many nymphs from infected vines 
as well as winged forms were placed in them. In the following spring, 
contrary to expectation, no galls had formed on either of the covered 
trees. It is difficult to account for this absence of gallicola infection. 
Apparently the Clinton variety, which is of uncertain origin, is incapable 
of bearing" galls and therefore on this plant the gallicolae that hatch 
from the winter eggs are lost. It might also be assumed that to 
produce the infection it is necessary not only that the plant should 
be capable of producing galls, but that infection should first occur in 
the roots, or that galls either from the same vine or from specified 
vines should be used. This hypothesis would explain the experiments 
already described and is supported by the fact that in the same vine 
yard, which had been almost totally destroyed by Phylloxera, there 
was no sign of infection in the different varieties of wild American 
vines present in it. If the American vines or the hybrids had had any 
attraction for the winged insects, infection must have occurred. 

It is known that gallicola infection always appears in a country or 
district after, even many years after, radicola infection. This may 
possibly be explained by admitting the necessity for the passage of 
infection through the roots of American vines. If these vines attract 
winged insects of any origin, it would not be difficult to explain the 
absence of galls in vineyards of stock plants of American vines bordering 
on phylloxera-infected belts, as occurs in so many nurseries in Apulia. 


Theobald (F. V.). Poultry in Orchards and Their Effect on Injurious 
Insects. — Reprint from Fruit, Flower & Vegetable Trades' Journal, 
London , 13th October 1917, 2 pp. 

Fowls are of far more practical use than is generally supposed in 
checking insect pests of fruit, and the trees both in grass-grown and 
cultivated orchards where they are allowed to run are much healthier 
for their presence. In spring and summer they destroy the caterpillars 
of Cheimatobia brumata, (winter moth) that come down to pupate in 
June, as well as those that have been blown or washed off the trees ; 
they also pick up the wingless females emerging from the ground in 
autumn and winter and so stop the next year’s attack. Larvae of 
Cydia pomonella (codling moth) are eagerly devoured, as also are those 
of Eriocampoides (Erwcampa) lima-cina (pear and cherry sawfly), 
Chbroclystis ( Eupitheda ) reckmgulata and many of thf leaf-rolling 
Tortricids, while Malacosotm ( Clisiocampa ) neustrm (lackey moth) is 
occasionally taken. Contarinia (Diplosis) pyrimm (pear midge) is 
said to be controllable only by fowls kept under the trees through June 
and into July. The cocoons of ants, particularly of Myrmica and 
Lasius, are a favourite food, and thus Aphis malifoliae, which is 
(C442) B 
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attended and protected by the ants, is also in a large measure 
controlled. Many Aphids have been found in dissecting the crops of 
young fowls, including Aphis malifoliae (blue aphis), A. pomi (green 
apple aphis), A. grossulariae (gooseberry aphis), Myzus ribis and 
Rhopalosiphum laetncae (currant Aphids), A. pruni (plum aphis), 
Hyabptems arundinis (pruni) (mealy plum aphis), Amphorophom rubi 
and Macrosiphum rubidium. In cultivated land wireworms, surface 
larvae and leather jackets are cleared off, and weevils, including 
Atdhonomus pomatum (apple blossom weevil) and Oliorrhynchus picipes 
(raspberry weevil) are searched for and devoured. 

Examples are given of analyses of the crop contents of four birds, 
illustrating the variety and quantity of insect food eaten by old and 
young birds. Care should be taken in the choice of breed suitable for 
orchard or plantation ; lighter breeds are more active in hunting out 
insects, but unfortunately they frequently attack fruit when almost 
ripe and are able to fly to some height to reach it ; while still young, 
they may be allowed free access to the orchard, and at any age until the 
fruit is half-grown, while among standard trees they may be kept 
permanently. 


Adkik (R.). Apples attacked by the Larvae of Porthesia similis 
( aurifm).—The Entomologist. London , 1, no. 665, December 1917. 

p. 279. 

At the end of September, in Sussex, apples growing near the tip of 
a branch were found denuded of a large portion of their skin, about a 
score of young larvae of Ardor nis chrysorrlioea ( Porthesia similis), being 
found feeding on them. As there was plenty of foliage on the tree, 
this attack on the fruit was made from choice and not of necessity. 


Boveil (J. R.) & D’ALmtQUERQfE (J. P.). Report oil the Sugar- 
Cane Experiments for the Season 1915-1917.— Dept, Agric. Bar- 
bados, 1917, 79 pp., 56 tables. 

The results of experiments with different varieties of sugar-cane and 
with manures for them could not be regarded as conclusive owing to 
the presence of a disturbing factor in the form of the larvae of 
Diaprepes abbreviates, L. (root borer), and Phytalus stniihi, Arrow 
(brown hard-back), which attacked the canes in the experimental 
plots to such an extent as to render it impossible to draw any definite 
conclusions from the investigations. 

The monetary loss sustained from the attacks of these pests is 
considerable and may involve a loss of 7 tons of cane or about £9 12s. 
per acre. That these pests are increasing is proved by the fact that 
although 8,122 of their larvae were destroyed on the experimental 
plots in 191f>, in 1917 the same plots yielded 8,227 larvae. 

In Porto Rico, where great loss is being sustained from the attacks 
of the larvae of certain brown hard-back beetles very similar to those 
in Barbados, the cost of hand-picking in one small district for two years 
is estimated at about £1,230, and even then the beetle is not held in 
check, but continues to increase. 
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Green (E. E.). Observations on British Coccidae ; with Descriptions 

of New Species, No. Ill & No. IV. — Entomologists' MtMy. Mag., 

London, liii, nos. 640, 642, 643, September, November, December 

1917, pp. 201-210, & pp. 260-269. 

These notes are in continuation of two previous papers [see this 
Review, Ser. A, iv, p. 123, and iii, p. 753], The species recorded are — 
Eukmnimn ( Lecanium ) bitubercuhtum, Targ., occurring abundantly 
on hawthorn ; L. capreae, L., taken upon Myrica gale and upon 
evergreen laurel, both of these constituting new food-plants for this 
species; Saissetia (A.) nigra var. depressa, Targ., in the palm-house at 
Kew. on Musa and Ficus sp. ; Eulecanium ( L .} perskae crudum, 
subsp. n,, on the foliage of Aralia\ Coccus (L.) hesperidum, L., var., 
flourishing on an orange plant raised from seed in the botanical 
laboratory, Manchester ; L. signiferum, Green, on Polypodium aureum 
at Kew L. zebrinum, sp. n., on the branches and young stems of 
Betula alba (birch) and Populus Iremula (aspen), the female being 
extensively parasitised by two species of Chalcids ; L. transviltatum, 
sp, n., an extremely scarce species found on Betula alba (birch) ; 
Lecanopsis longicornis, Green, found in comparative abundance on 
Cam ovalis ; Parafairmairia gracilis , Green, affecting various species 
of Carex; EriopeUis festucae, Fonsc., on the upper surface of the 
leaves of Festuca ; Luzubspis luzube, Duf., on Carex ovalis and 
Luzub ; Ceropbstes msci, L., on the fruit of green figs imported from 
Italy ; Physokermes abielis , Geo fir., on spruces ; Gossyparia uhni, 
Geoffr., on Cornish elm ; Eriococcus devoniensis, Green, on Erica 
telralix ; Ripersia habphila, Hardy, on roots of grasses ; Pseudococcus 
nipae, Mask., abundant in the palm-house at Kew upon Com, 
Kenliopsis and Sabal, where it has probably been established for some 
years ; P. walkeri, Newst. ; P. bngispinus, Targ., on imported 
bananas; P. longispinus var. latipes, no v., on Fuchsia in a green- 
house and in cactus-houses at Manchester; P. nncsteadi, sp. n., on 
Fagus sylvatica (beech) at Camberley, the young larvae migrating in 
December to the ends of the branches where they hibernate beneath 
the scales of the leaf-buds, the return migration to the larger branches 
taking place in June ; Aspidiotus lataniac. Sign., taken on Dracaena, 
under glass ; Lepidosaphes gloveri, Pack., on Nephrodium sp., under 
glass at Kew and also often found on the rind of imported oranges ; 
Rumania gorodetski, Nassonov, reported from Camberley in 1914, 
and reappearing in abundance in 1917, its apparent, disappearance 
meantime, possibly being due to an unusually prolonged nyinphal 
period. 


Lochhead (W.). Masterpieces of American Economic Entomology.— 

Ninth Ann. Rept. Quebec Soc. Protection Pbnts from Insects & 
Fungous Dis., 1916-1917 ; Quebec, 1917, pp. 12-18. [Received 
12th December 1917.] 

This paper, which formed the President’s address, reviews a lew of 
the publications of special merit by economic entomologists of America. 
In commenting upon the absence of any Canadian works among 
these, the author remarks that Canada has been tardy in ber 
(C442) b2 
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recognition of the importance of economic entomology, but much 
useful work is now being done and it is hoped that valuable additions 
will soon be made to the existing literature on this subject. 

Chapais (J. C.). A few Notes on the Pear Tree Slug.— Ninth Ann. 
Reft. Quebec Soc. Protection Plants from Insects & Fungous Dis., 
1916-1917 ; Quebec, 1917, pp. 25-27. [Received 12th December 
1917.] 

The larvae of Eriocampoides limacina (Selandria cerasi) (pear tree 
slug) causes much injury to pear, plum, cherry and quince trees in the 
orchards of Quebec, and to hawthorn, mountain-ash, and sallow in the 
woods. During 23 years’ investigations only one brood has been 
observed in Quebec, the larvae first appearing at the beginning of 
August. To destroy them it is advisable to dust freshly slaked lime 
on the leaves of infested trees. Arsenical insecticides are recommended 
on cherry trees after gathering the fruit. In the case of a bad attack, 
where no insecticide has been used, ground fertilisers such as 125 lb. 
nitrate of soda, 200 lb. superphosphate and 40 bushels wood ash per 
acre are necessary to help the trees to recuperate. 

Petch (C. E.). Carriers and Diluents for Dusting.— Ninth Ann. Rep. 
Quebec Soc. Protection Plants from Insects & Fungous Dis., 1916- 
1917 ; Quebec , 1917, pp. 28—29- [Received 12th December 1917.] 

The value of dust as compared with liquid insecticides has been 
much discussed and tested during recent years. The dusting method 
has been much more extensively used during the season under review 
and has given good results, though there are still many objections to 
this method. It is not yet known whether sucking insects such as 
Aphids can he destroyed by dusting, though this method is successful 
for biting insects. One serious objection to dusting is its cost, and 
this consideration has led the author to make a study of carriers and 
diluents. Carriers should be nearly of the same specific gravity as the 
insecticide used, otherwise the heavier material will sink to the bottom 
of the container. A table is given showing the method of preparation, 
cost and efficacy of many carriers that growers can make for themselves; 
the best diluents and carriers as yet tried are talc schist, limestone, 
gypsum, china clay and silt. 


Gibson (A.). Cabbage Insects.— Ninth Ann. Rept. Quebec Soc. Protec- 
tion Plants from Insects & Fungous Dis., 1916-1917 ; Quebec, 191", 
pp. 30-41, 2 plates, 2 figs. [Received 12th December 1917.] 

This paper assembles a quantity of information, for the use of 
growers of cabbages, concerning the insects that attack these crops 
almost every year in Quebec. The species dealt with include 
C -hortophUa ( Phorbia ) bmssime, Bch. (cabbage root maggot) ; cutworms 
such as Euma ochrogaster, Gn., (red-backed), E. messoria, Harr, (dark- 
sided), Agrotis ypsilon, Rott. (greasy), and E. tessellata, Harr, (striped) ; 
flea-beetles such as Phyllotreta vittata, F. (turnip flea-beetle), and 
Epitrix cttcumeris, Harris (potato flea-beetle) ; Pieris rapae, L. 
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(cabbage butterfly) ; Phdella maeulipennis, Curt, (diamond-back 
moth) ; Ceramka picta, Harr, (zebra caterpillar) ; Aphis brassieae, L. 
(cabbage aphis) ; Thrips tabaci, Lind, (onion thrips) ; Phytometra 
(Antographa) brassicae, Riley ; Evergestis stramimlis, Hbn. (purple- 
backed cabbage worm) ; and blister beetles, such as Epicauta perm- 
sykamca, De G. (black blister beetle), E. cinema, Forst. (grey blister 
beetle), and Macrobasis unicolor , Kirby (ash-grey blister beetle). 

The locusts occurring in the Province include Mehnoplus athntis, 
Rilev (lesser migratory), M. feimir-rubrum, De G. (red-legged), 
('(inn Vila iMlucida, Scudd. (pellucid), and Mehnoplus bivitMus, Say 
(two-striped). 

The usual controls are given for these pests and several formulae 
for insecticides are included. 


Leopold (— ). What Insecticides and Fungicides shall we use in 1917, 
and when shall we spray this Year? — Ninth Ann. Rept. Quebec 
Soc. Protection Plants from Insects & Fungous Bis., 1910-1917 ; 
Quebec, 1917, pp. 42-44. [Received 12th December 1917.] 

Various spraying mixtures have been adopted in turn, as each was 
found more efficacious than the last. Arsenate of lead paste, which 
has long been in favour, is now being replaced in many cases by the 
powder, and the author questions whether a cheaper and just as 
effective insecticide as arsenate of lead could not be found. He is 
convinced also that the dormant spray for apple scab can be omitted 
without loss to the crop. Arsenate of lime is suggested as a possible 
substitute for arsenate of lead in all lime and sulphur sprays and with 
Bordeaux mixture ; the arsenic in the former substance costing less 
than 55 per cent, of what it does when in the form of arsenate of lead. 
Arsenate of lime is known to do less damage than arsenate of lead 
with an equal strength of lime-sulphur. When arsenate of lead is 
added to lime-sulphur solution, a chemical change takes place, 
resulting in the formation of lead sulphide and three kinds of arsenate 
of lime, one of which, the mono-calcic-arsenat.e, is highlv soluble and 
causes a large part of the scorching that results from the use of lead 
arsenate and lime-sulphur together, while nearly all the lead goes to 
the bottom of the tank as lead sulphide. When arsenate of lime is 
added to lime-sulphur, no chemical change takes place and so no soluble 
arsenic is formed. Arsenate of lime is therefore safer than arsenate of 
lead with a lime-sulphur spray, but it should never be used alone. 
Arsenate of lead on the other hand may safely be used alone. 

The efficacy of Bordeaux mixture in preventing the falling of apples 
from the tree is questioned ; and the results of experiments to determine 
at w hat period the lime and sulphur cause most scorching and dropping 
of the apples show that the greatest damage occurs two w'eeks or more 
after the blossoms, while Bordeaux mixture, used two weeks after the 
blossoms, is harmless as regards falling of the fruit. Iu'suggesting a 
new scheme of spraying, which has been made as economical as possible, 
the author quotes Sander’s work and gives substantially the same 
recommendations as those already published [see this Review, Ser. A, 
v. p. 230]. 



62 


Swaike (J. M.). The While Pine Weevil, Pissodes strobi, in Quebec.— 

Ninth Ann. Reft. Quebec Soc. Protection Plants from Insects £ 
Fungous His., 1916-1917: Quebec, 1917, pp. 60-64, 2 plates. 
[Received 12th December 1917.] 

Pissodes strobi (white pine weevil) is probably the chief cause of 
distorted and crooked white pine in Eastern Canada, the larvae 
killing the terminal shoots of young trees. For the last five or six 
years this weevil has been particularly abundant in Quebec anil 
Ontario. The adults emerge from their winter quarters about April 
and oviposit upon the terminal shoots; the eggs hatch in about a 
week, and the young larvae work down the bark and, when mature, 
bore into the wood, penetrating to the pith. Cocoons are con- 
structed in the ends of the tunnels, whence the weevils emerge 
during July and August and hibernate until the following spring. The 
best method of checking the injury is thorough collection of the fading 
tops in late June and again about the middle of July ; these should be 
burned or else stored in boxes covered at the ends with line wire 
netting in order to retain the beetles while allowing beneficial parasites 
to escape. When the adults appear in April, they may be collected by 
shaking into a net or a pan of kerosene. This should be done once a 
week in nurseries and plantations during the oviposition period, and on 
very valuable trees in parks and private grounds the collections should 
be made almost daily. 

Hutchings (C. B.). Two Destructive Shade Tree Borers— Ninth Ann. 
Rept. Quebec Soc. Protection Plants from Insects & Fungous Dis., 
1916-1917 ; Quebec, 1917, pp. 65-70, 1 plate. [Received 12th 
December 1917.] 

Of the two borers discussed in this paper, Cyllene robiniae (the borer 
of the black locust tree, Robinia pseudac.ac.ia), which has been causing 
serious injury throughout Ontario and Quebec, has been dealt with 
previously [see this Review, Ser. A, v, pp. 398 and 551], 

The Buprestid, Agrilus anxius, Gory, is the most destructive enemy 
of bronze birch in Quebec, where varieties of birch are cultivated 
extensively in parks and gardens. The insects begin to do damage 
at the top of the tree and work downwards, killing the upper branches 
first and then attacking the trank and larger branches, through 
which the larval tunnels run, intersecting one another within the 
inner bark and sapwood. The eggs are laid on the bark in June, and 
the young larvae at once form their tunnels, in winch they remain 
quiescent during the winter, continuing their burrows in the following 
spring. The only method that can be safely recommended is to cut out 
all infested branches and bum them, preferably at once or at least 
before May of the following year. Parasites undoubtedly form a very 
important factor in the natural control of this beetle, and the presence 
of birds should be encouraged in parks and gardens, as they certainly 
help in checking its numbers. 

r 

Lochhead (W.). Near Relatives of Insects Injurious to Plants and 
Animals. — Ninth Ann. Rept. Quebec Soc. Protection Plants from 
Insects & Fungous Dis., 1916-1917 ; Quebec, 1917, pp. 138-144. 

This paper gives a brief resume of various pests of plants, including 
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wood-lice and red spiders in greenhouses, the clover mite ( Bn/obia 
pratensis, Gar,), the pear-leaf blister mite ( Eriophyes pgri. Pgst.), 
millipedes, slugs and eelworms. 

Corcoran (J. A.). The Commoner Grass-moths of Quebec.— Ninth 
Ann. Rept. Quebec Soc. Protection Plants from Insects & Fungous 
Bis ., 1916-1917 ; Quebec, 1917, pp. 7i— 77. [Received 12th 
December 1917.] 

Crambid moths are abundant in the pastures and meadows of 
Quebec during June, July and August, particularly in the lower, moist 
meadows. They generally fly at dusk or when the weather is cloudy, 
resting during the daytime on the stalks of dried grass which they 
very closely resemble. Comparatively few Canadian species are of 
economic importance, though under favourable climatic conditions 
they may cause an almost total loss of the hay crop, and isolated 
infestations of Crambus vulvimgeUus and C. trisectus in the United 
States have been as bad as invasions of the army worm [Cirphis 
uuipuncta]. When wild grasses and sedges are plentiful the cater- 
pillars do not attack grain, though C. zeelltis and C. caJiginosdhs have 
been reported as pests of maize in Illinois and C. hortudlm as damaging 
cranberry runners in New England marshes. Eggs are dropped bv the 
females at random among grasses and hatch in from 5 to 30 davs. 
The larva spins a web on a blade of grass or in the axil between the 
blades and makes this its place of retreat, hiding there in the day and 
feeding at dusk ; later, this web is exchanged for a more elaborate 
nest in which the caterpillar is well protected from enemies. As winter 
approaches, the larva extends the summer nest a short distance 
beneath the surface and there hibernates, C. kachellus disappearing 
early in August, C. trisectus in October and most of the other species 
in September. AVith the resumption of plant growth in the spring, the 
larva again becomes active and feeds voraciously until pupation takes 
place. The Crambids are very prolific, but as the injury is distributed 
throughout the growing season and the various species nre most 
destructive at different times, the damage is very difficult to estimate. 
C. ngitatdlus, C. albodavellus, C. hortuellus, C. muktbilis and 
C. ntricokllus are apparently the. most abundant species in Quebec. 

Many preventive measures have been suggested. Torches and trap- 
lanterns have not proved very successful ; deep ploughing and a 
change to a root-crop should lessen the numbers in fields where the 
pest is established. Burning the dried grass in late autumn or early 
spring destroys those larvae that hibernate above ground, but these 
are few. X atural enemies, including an Ichneumonid, a Tachinid and a 
(.'halted, destroy great numbers, and birds and beetles even more, but 
climatic changes are the best check to the increase of these pests. 

A key to the Crambids of Quebec is given. 

Du Porte (E. M.). The Eye-spotted Bud-Moth (Eucorna (Spilonota) 
oeelhma, Schijf .). — Ninth Ann. Rept. Quebec Soc. Protection Plants 
from Insects & Fungous Dis.. 1916-1917 ; Quebec, J917, pp. 118— 
137, 17 figs. 

This paper is the record of studies of Evcosma ocellana (eye-spotted 
bud-moth) conducted in Quebec, chieflv on the Island of Montreal, 
during the seasons 1914-1916. 
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Predators of the larvae of this moth include several species of birds, 
a wasp. Odynerus culskillensis, an unidentified Carabid beetle, a species 
of Triphleps and a mite, Ancystis agilis, Banks. Hymenopterous 
parasites include : — Pimpla ( Itopleclis ) conqvisitor, Say, Microdus 
( Bantus ) earinoides , Cress., and Trichogmmma ( Pentarthron ) mirnihm, 
Riley, the last-named not having been previously recorded as a 
parasite of the egg of the bud-moth. 

Where the usual spray calendar is followed, there should be little 
difficulty in keeping this insect in check, as is shown by the results 
of experiments given in this paper. The advisability of applying 
a summer spray depends upon the conditions ; in a severe attack, when 
the spring sprav has failed to control this pest, the application of this 
spray at the end of June is strongly advised. When a spray is being 
used for apple scab at this time, the addition of lead arsenate to the 
spray is recommended in order to control this moth. Dormant sprays 
have been tried against the hibernating larvae in February and March, 
but were not successful. 

Moore (W.). Studies in Greenhouse Fumigation with Hydrocyanic 
Acid. I. Temperature and Moisture as Factors Influencing the 
Injury of Plants during Fumigation.- -16th Rept. Minnesota Mate 
Entomologist for 1915-1916, St. Anthony Park , 1st December 1916. 
pp. 93-108, 5 figs. 

Moore (W.) & Willaman (J. J.). II. Physiological Effects on the 
Plant. — Jl. Agric. Research, Washington, D.C., xi, no. 7, 12th 
November, 1917, pp. 319-338, 2 plates, 11 figs. 

During the process of fumigation hydrocyanic acid gas penetrates 
the tissues of the plant either through the stomata or directly through 
the cuticle, the amount of gars passing through the cuticle being 
dependent on its thickness. Moisture on the leaves aids the gas to 
penetrate, but is not a very important factor when the plants have 
thick cuticles. High humidity aids penetration and after fumigation 
tends to prevent evaporation of the acid in the cuticle ; low 
temperature during and after fumigation has the same effect as high 
humidity. High temperature quickly causes injury to become evident, 
but the final damage will be much less than with a low temperature. 

Investigations to determine the action of the gas on the tissues of 
the plant show that the immediate effect is a reduction in respiratory 
activity. Another result is an increase in the permeability of the leaf 
septa, which causes less rapid intake of water from the stems and more 
rapid cnticular transpiration. In cases of mild fumigation this results 
merely in a temporary wilting ; in more severe fumigations the wilting 
is followed by disintegration and death of the tissues. This increased 
permeability is no doubt due to the reduced respiratory activity. 
Withiu a few hours after fumigation the oxidase activity has returned 
to normal, while the catalase and the respiratory activities have 
exceeded the normal. The recovery of photosynthetie action, which 
has been temporarily suspended, then becomes apparent, though 
complete recover}’ requires two or three days. Respiration Tcmains 
above normal for several days. If the increase in permeability is not 
so severe as to cause death of the tissues, recovery is followed in many 
cases, as in the tomato, by a rate of growth in excess of normal. 
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Injured plants should not therefore be condemned too quickly. The 
stimulation to growth may be due to two factors, namely, the increased 
activity of the catalase and the increased permeability of the cell-walls, 
allowing readier exchange of food materials and of gases. All other 
physiological effects of the presence of hydrocyanic acid in a plant are 
secondary to the disturbance of the oxidase and catalase activities. 

A bibliography of 26 works is given. 

Shtcherbakov (Th.). flonycTMHo-mt onpucKHBaHie MbnubHKO- 
bmctmmm npenapaiaMH ctMeHHoro apacHaro wieBepa ? [Is the 

Spraying of Red Seed ('lover with Arsenical Preparations permis- 
sible ?] — Reprint from « X03fli(CTBO.» [Husbandry], Kiev. 
nos. 9-10, 1917, 8 pp. [Received 19th December 1917.] 

The author in some of his previous works has refused to acquiesce 
in the generally accepted view that Apion is injurious to clover, and 
he deals in this article with the recommendation of A. A. Sopotzko as 
to the spraying of clover with Paris green. On the strength of his own 
observations and experiments he insists that such spraying is not only 
not useful, but is actually harmful, as it gives rise to the poisoning of 
the fertilising bumble-bees and thus to a decrease in the crop of clover 
seed. No spraying operations ought to be undertaken cither during 
the blossoming of clover or even before that, in April and May, -when 
the queen bees are on the wing. 

Shtcherbakov (Th,). Kant ptiicTByerb noflKauMBaHie Ha HpacHbiii 
KJieBep-b ? [The Effect of Mowing oil Red Clover.] — Reprint from 
« BhcTHMK'b Cenbcnaro Xo3HMCTBa.» [Messenger of Agriculture], 
Moscow, 1917, 00 pp. [Received 19th December 1917.] 

The cutting of clover in .June [see this Renew-, Ser. A, iv, p. 298] is 
one of the remedies recommended for the control of Apion. The 
author, who does not believe in the injurioiisness of these weevils, 
is inclined to regard this remedy as injurious rather than beneficial to 
the growth of clover. As far as another pest of clover, Bruclwphagtts 
gibbus, Roll, [see this Review, Ser. A, iii, p. 8] is concerned, some figures 
obtained by the author show that it can hardly be regarded as of 
serious consequence. 

Shtcherbakov (Th.). !"lo noBopy T. H. rpyuiBBaro tpiinca bt> Hpbmy. 

[About Bulhrips pyri, Daniel, in thcCrimca.]— Reprint from “ The 
Transactions of the Museum of the Zemstvo of Taurida ’’for 1914, 
Simferopol, 1916, 5 pp. [Received 19th December 1917.] 

Some specimens of tbrips from fruit trees in the Crimea in the 
summer of 1912 were identified as the American species, Taeniothrips 
(Euthrips) pyri, Daniel. The author is of opinion that this species 
should be placed in the genus Physothrips, Karny, and further points 
out that it is a synonym of T. ineonsequens, Uzel [see this Review , 
;Ser. A, y, p. 68]. Only females were found in the Crimea, and for the 
present it is still doubtful how far it. must be considered a pest of 
[pear trees. 
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Uvateov (B. P.). flyrb ht> paflMKam>Hony paaptmeH'iw capaHieaaro 
Bonpoca Ha CtBepHom> HaBKa3h. [The Way to the radical Solu- 
tion of the Locust Question in North Caucasia.] « K)ro-BoCT04- 
Hblft X03flMHb.» [ The South-Eastern Fanner], Rostov-on-Don, 

xiii, no. 10, 10th June 1917, pp. 10-13. [Received 19th December 
1917.] 

The author gives an outline of a scheme for the creation of a central 
anti-locust bureau for North Caucasia, the drawing up of which has 
been entrusted to him by a conference of the local authorities of the 
provinces concerned. 

The effective control of locusts in North Caucasia has always been 
hampered by the absence of proper co-ordination between the 
respective organisations of various provinces, which are not all equally 
interested in the destruction of these pests. For instance, the chief 
breeding places of Locusta migratoria in North Caucasia are 
concentrated on the coast of the Caspian sea, between the mouths of 
the Terek and Volga, but owing to the scanty population of these 
localities and their low agricultural development, the economic 
importance of the pests on the spot is small and the provinces of Terek 
and Astrachan in which they lie have no reason to indulge in expensive 
operations for their destruction ; this is not the case with the 
neighbouring province of Stavropol, and the rest of North Caucasia, 
which are the chief sufferers from the migrating locusts. The 
organisation of a central bureau for the whole of Caucasia has thus 
attained an urgent importance, and the above-mentioned conference 
decided to create such a bureau and to concentrate in its hands the 
control of locusts over the whole area affected. According to the 
author’s scheme, the authorities of the separate provinces of this area 
should participate in the organisation of the bureau, financially and 
otherwise, and should transfer to it everything relating to the control 
of locusts. The proposed bureau will conduct investigations as to the 
breeding places and distribution of locusts and be solely responsible 
for their actual control ; its funds are to be provided by grants from 
the Central Government, its work being of national importance, and 
also from local contributions. As a controlling body, a North Caucasia 
.Anti-Locust Committee is proposed, consisting of representatives of 
the Department of Agriculture, the local municipal authorities and 
entomological organisations, the Director of the Central Bureau being 
also a member of the Committee. The projected work of the Bureau 
for each year as well as its reports must be submitted to this Committee 
for approval. 

Rutgers (A. A. L.). Verslag van den Directeur van het Algemeen 
Proefstation der A.V.R.O.S., 1 Januari-30 Juni 1917. [Report of 
the Director of the General Experiment Station of the General 
Association oi the Rubber-planters of the East Coast of Sumatra, 
1st January to 30th June 1917.] — Batavia, 1917, 34 pp. [Received 
8th December 1917.] 

The entomological material received included a small white mite, 
as yet unidentified, which injured the very young leaves of Hevea, 
both on nursery and older plants. In the case of the former, spraying 
with lime-sulphur proved very effective, but even better results were 
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obtained by dusting with dowers of sulphur, an operation easily carried 
out, a coolie being able to dust 3,600 plants with 4’4 lb. of sulphur in 
1J hours. Hei-ea was also attacked by root-boring Lamellicorn larvae 
and by leaf-eating beetles, probably a species of Haltim. This latter 
infestation may have been accidental. Besides repeatedly occurring 
on coffee and tea, Limacodid caterpillars, probably belonging to the 
genus Miresa, were also found on oil-palms. 

Tower (W. L.). Inheritable Modification of the Water Relation in 
Hibernation of Leptinotarsa iecemlimata. — Bid. Butt. Murine Biol, 
bib. [foods Hole , Mass., Lancaster, Pa., xxxiii, no. -1 October 
1917, pp. 229-257. 

The results of nine years of experiments on the introduction of 
Leptinotarsa decemlineata [Colorado potato beetle] into a desert 
environment prove that an alteration of the water relation occurs in 
ways that are adaptive in direction and inheritable in character. This 
is due to development in the organism of the capacity to bold water 
within the tissues, so that the intense desiccation of the dry seasons 
does not result in death. 

The materials used have been pure laboratory strains, the experi- 
ments being conducted under cage conditions to eliminate complica- 
tions due to predaceous enemies, parasites and epidemics. The beetle 
has two yearly generations, the adult hibernating in the soil, emerging 
as soon as the spring temperature is high enough and giving rise to the 
first summer generation that matures in July. This summer 
generation produces a second, maturing in August or early September, 
which after feeding prepares for hibernation during September or 
early October. Throughout, the experiments, the food was the 
cultivated potato, all watering being by irrigation about the roots of 
the plants. 

In hibernation, temperature and humidity in the soil are the two 
chief factors concerned. Consequently, surviving desert types must be 
adapted to meet, not only the average hostile conditions, but irregular 
and extreme manifestations of the environment, often of prolonged 
duration. 

The full capacity for retaining water in the tissues against the 
influences of a strongly desiccating environment is developed at about 
the sixth generation after introduction, but whether this is due to 
changes in the permeability of the cell-membranes or to changes in the 
colloidal contents of the cells there is no evidence to show, although 
the slowness of loss of water in the tissues on a sudden fall in tempera- 
ture to freezing point, indicates the greater probability of the latter. 

The question still remains as to whether the alteration is a new or 
added condition, or the revival of an ancestral one, especially in view 
of the fact, that the reversal of the adapted stock to original conditions 
has not' been found to occur at all readily. 

Dupont (P. K.). Insect Notes. — Colony of Seychelles, Ann. Rept. on 
Auric. A! Crown binds for 1916, Victoria, .March 1917, p. 13, 
[Received 10th December 1917-1 

The Coccids reported include : Aspidiotus aldabricus, sp. n,, and 
A. langispims on bois d’amande, Pulvimria psevdo-floccifera on 
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Pisonia macrophylla, Chiomspis solani on tomato, Antonina bamiusae 
on bamboo, Pseudococcus virgatus on Ficus sp. and Cassia minwsoides, 
and Coccus ( Lecanium ) hesperidum on Ficus sp., etc. 

Sooty mould which has been supposed to be a newly introduced 
pest from Ceylon has probably existed in Seychelles for many 
centuries and since it is a commensal of scale-insects, it is unfortunate 
that Chrysomphalus (Aspidiotus) didyospermi, A. lalaniae and 
Chiomspis inday have recently been introduced on coconut from 
llahe. 

Owing to the exportation of copra and poonac (oil-cake residue) 
having been stopped for over six months for lack of transport, stores 
of these substances and rotten nuts have been found to be infested 
with the Coleoptera, Dermesles cadwerinus, Necrobiu rufipes, Silvanus 
surimmensis, Carpophilus dimidialus var. coiUingens, as well as by 
Dipterous and Microlepidopterous larvae. 

Nccrobia rufipes is recorded everywhere as breeding in salt fish, 
more or less decomposed, and its presence in stored copra is supposed 
to be due to the accidental storage of both in the same room. It is 
believed to be a purely predaceous insect, feeding on Dipterous and 
iUicrolepidopterous larvae, but whether it also destroys the larvae of 
Silvanus surimmensis found everywhere in poonac stored for a short 
time, is not yet definitely known. The latter beetle can be destroyed 
by fumigating with carbon bisulphide under a tarpaulin. 

Diseases of coconut palms due to insect pests arc everywhere 
prevalent and virulent, the worst being that caused by the beetle, 
Melitomma insulate, which attacks trees that are not well planted. 
This insect, which is not found attacking other plants, is incapable of 
prolonged flight. It oviposits near the ground in cracks of the stem 
that are generally caused by the emergence ol aerial roots in neglected 
plantations. The larvae may be easily removed by excision of the 
diseased tissues, care being taken to tar or lime the wounds. 
A severe attack kills a young tree in two years, the usual effect, 
however, being to weaken the tree during several years till it becomes 
the prey of other diseases. 

The scale-insects infesting coconuts include Chrysomphalus aonidum 
[Aspidiotus ficus) (black barnacle scale); Chiomspis inday, which 
usually attacks only mature leaves, except in the case of flamed trees, 
when it is found on the newly-expanded ones ; Eumlymnalus 
I Lecan ium) tesselkdus (cinnamon scale) ; Aspidiotus latania-e and 
Chrysomphalus (,1.) didyospermi (white barnacle scales) ; and a new 
scale, A. ansei, that attacks the vigorous, unexpanded heart leaves and 
is a virulent pest that is rapidly spreading. The only relief measure 
fit present possible is the burning of the infected tree on the spot. 
Leaflets attacked assume a bright yellow colour along the midrib, 
which renders them conspicuous objects for a long distance. 
Fortunately scales of the genus Aspidiotus are heavily infested by the 
beneficial fungus, Cephahsporhtm lecanii. Sickly trees, grown under 
shade and ncjt manured, and flamed trees are predisposed to scale 
insect attack, and it has been found that Pandanus trees growing in 
moist soil under natural conditions are free from Hemidiiomspis 
aspuhstrae, while neighbouring trees on rocky banks were heavily 
infested. A newlv introduced scale, Ischmspis Imgirostris ( filiformis ), 
is recorded on coconut and oil palms, as well as on Liberian coffee. 
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Gikault (A. A.). The North American Species of Habrocytus (Chalcid- 
flies .— Canadian Entomologist, London, Ont., xlix, no. 5, May 1917, 
pp. 178-182. [Received 12th December 1917.] 

This purely systematic paper deals with ten species of the genus 
Habrocytus, of which H. medkaginis, Gah., is described from females 
reared in connection with Bruchophagus funebris in red clover seeds : 
II. arkansensis, Gir., from specimens reared in connection with 
Isosoma ; and II. cerealellae, Ashm., a parasite of Sitotroga cerealelh. 


Ehrhokn (E. M.). Division of Plant Inspection. — Hawaiian Forester 
& Agriculturist, Honolulu, xiv, no. 10, October 1917, pp. 283-285. 

During the month of September a package of seeds and spices from 
Singapore was found to be infested with weevils and was fumigated 
with carbon bisulphide, as was also a package of plants by mail, 
owing to the presence of mealy bug [Pseudococcus]. Three boxes of 
turnips were dumped at sea, being infested with radish maggot 
[Chortophik brassieae]. 


Fullaway (D. T.). Division of Entomology.— Hawaiian Forester <f- 
Agriculturist , Honolulu, xiv, no. 10, October 1917, pp. 285-2S6. 

During the month of September the insectary handled 20,700 
pupae of the melon fly [Dams cucurbitae], from which 968 individuals 
of Opius Jletcheri were bred and distributed. The following parasites 
were also distributed : - Tetrastichus, 200 ; Diadiasma tryoni. 295 ; 
Galesus, 175 ; DiachasmafuUamyi, 90 ; Paranagrus (com leaf-hopper 
parasite), 1,200. 

Mason (C.). Report of the Government Entomologist— Nyasaland 
Proledorale, Ann . Rept. Dept, Agric. for Year ended 31st March 
1917, Zomba, pp. 9-13. [Received 15th December 1917.] 

The enormous annual financial loss from cotton bollworm damage 
shows that uninterrupted scientific work is urgently needed, for 
although a paying yield is generally obtained, yet bollworms take toll 
of 75 per cent, of the crop, a fact that gives some idea of the potential 
cotton-producing capacity of the Protectorate. 

Thespesia sp., the only known wild food-plant of the cotton flea- 
beetle { Phyllotreta sp.), was found also to be affected by Earks insulam, 
E. biplaga, Sylepta derogata, Dysdemis nigrofasciatus, D. intermedins, 
Oxyairenus sp., Syagrus mmio and numerous leaf-eating larvae that 
occur on cotton. Of other cotton pests the Longicom, Tragiscoschema 
waMbergi, Fhs. (stem and shoot borer) was noticeably abundant on 
certain experimental plots, though the insect does not appear to be 
on the increase ; Phyllotreta sp. (black cotton flea-beetle) reduced the 
area under cotton this season by some 3,000 acres ; the bollworms, 
Earias and Heliolhis, caused a loss of approximately £370,000 ; these 
species principally attacked squares, flowers and young bolls, their 
exceptional abundance being due to the destruction of parasites by 
the severe cold of May and June, 1916, and to the great shortage of 
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labour. The parasitism of Earias is extensive and interesting, heavy 
hyperparasitism by Chalcids through Ichneumonids occurring, while 
five species of Tachinids gave a parasitic infestation of over 10 per 
cent. Early in the season, before squares form, young larvae of 
of Diparopsis caskmea occur as borers in leaf-stalks and stem ; no 
parasites of this species have been observed. Heliotkis ( Chloridea ) 
obsolete,, F., is parasitised by one Ichneumonid and three Tachinids ; 
its accessory food-plants are Hibiscus rosa-sinensis, H. esculentus, 
H. canmbinus, Thespesia sp. (hollyhock), potato, sweet potato, wheat, 
millet, broom-corn, rice, pigeon-pea, garden-peas, cabbage, cauli- 
flower, radish, turnip, linseed, zinnias and banana. Prodenia litura, F. 
(cotton worm), one female of which laid 1,5‘20 eggs in three days, was 
not so abundant as in the previous season, being parasitised by five 
Tachinids and two Ichneumonids ; its supplementary food-plants 
were sweet potato, pigeon-pea, field-peas, velvet beans, broom-corn, 
cabbage, cauliflower, etc. Eublemma bracJiygonia, limp., a boll- 
worm of very minor importance, with similar food-plants, and 
Anatrachyntis coriacelb, Snel., the small pink caterpillars of which 
feed on the seeds of damaged and almost dry bolls, w r ere also reported. 
The cotton stainers, Dysdercus nigrvfaseiatus, Stal, which is by far 
the most abundant species, and D. intermedins, Dst., which is less 
important, though abundant in some localities, are preyed upon in the 
larval and adult stages hv Cotumix delegorgvei (the harlequin quail). 
A severe attack by cotton aphis [Aphis gossypii] was practically 
stopped in August by the predaceous Coccineliids, Chibmems batata, F. , 
0. qmdrilineata, Muls., Alesia geisha , Gorh., and Exochomus nigro- 
macuhius , Goeze, var. jlavipes, Thunb. Several Jassid attacks have 
been reported, but are of very minor importance. 

Tea and cofiee on one estate were attacked by red spider 
[Tetranychus], for which dusting with flowers of sulphur proved a fairly 
efficient control, though the treatment did not destroy the eggs, 
formal lime-sulphur completely destroyed all stages, but copper 
sulphate was useless. 

The only tobacco pest of importance was Lasiodenm serricorne, 
which however does not readily attack new tobacco, the reported 
damage being due to lack of shipping facilities necessitating storage for 
over a year. 


Richabds (R. II.). The Diseases and Pests of the Coconut Palm.— 
Prop. Agric., Peradeniya, xlix, no. 4, October 1917, pp. 204-213. 

The subject matter of this paper has already been noticed from 
another source [see this Review, Ser. A, v, p. 521]. 

Dudgeon (G. C.) & Cartwright (W.). Treatment offCotton in the 
Field as a Combative Measure against Gelechia attacks. — Agric. 
Jl. Egypt', Cairo, vii, 1917, pp. 120-133. [Received 18th December 
1917.] 

The severity of an attack of the cotton pest, Peetinophora ( Gelechia ) 
gossypieUa (pink bollworm), which subsists in the capsule itself, can 
bejnitigated by inducing the plant to mature these at a date earlier 
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than that on which the insect reaches its maximum development. The 
severe phase of attack by this bollworm begins in August, and in a 
bad rear almost all young green bolls and flowers, which are attacked 
in preference to mature bolls, are found to be damaged. Experiments 
therefore have been carried on to induce the ripening of a maximum 
portion of the crop at the earliest possible time by progressively 
withholding water from the plant to hasten maturity without sudden 
change of conditions. At the same time attempts were made to render 
the plant distasteful to the {rest, which selects moist and shady positions 
for opposition, by cutting away the upper shading leaves and branches 
so as thoroughly to expose the heart of the plant to the sun’s rays. 

The results of these experiments proved that the reduction of water 
(within the limits of experiment) does not result in a diminution of 
yield, does not damage the fibre, ripens the crop earlier, reduces the 
boll-worm damage, ripens the crop more thoroughly, and thereby 
lessens residues for boll picking. Further it was shown that topping 
and stripping of leaves does not result in a diminution of yield, does 
not damage the fibre and reduces the bollworm attack. 

The actual best conditions of watering must obviously depend on 
climate and soil, but it may be generally stated that water should be 
reduced after Juno to the minimum consistent with the health of the 
plant, and withheld entirely after the first week in August. The 
question of the best time for topping is also connected with climate, 
time of sowing and nature of soil, and will require investigation for 
each district. 


Ashby (S. F.). Leaf-bitten Diseases of Coconuts,— J7. Jamaica Agric. 

Soc.. Kingston, xxi, no. 7, July 1917, pp. 269-273. 

Leaf- bitten disease of coconuts is being followed in many places by 
attacks of Metamasius sericens (striped weevil), which is attracted to 
the rotting patches on the heart leaves. The life-cycle in Barbados 
occupies 4 days for the egg, 7 weeks for the larva, 10 days for the pupa 
and several weeks for the adult weevil, the larval being the injurious 
stage. The adult, being an active flier, doubtless plays an important 
part in spreading the disease by carrying the spore3 of the fungus on 
its body. After treatment of the trees for the disease and as a 
preventive to new infection that might attract the weevil, an ounce of 
powdered arsenate of lead may be used to one gallon of Bordeaux 
mixture, or the Bordeaux can be prepared with sea-water, using 
20 per cent, more lime than with fresh water. 


du Buysson (H.). Observations sur des Nymphes de Coccinetta septem- 
punetata, L. (Col.) parasites par le Phora fasciata, Fallen. (Dipt). 
[Observations on the Nymphs of Coccinella septempunctata, L., 
parasitised by Phora fasciata, Fallen.] — Bull. Soc. Evtom. France, 
Paris, no. 15, 10th October 1917, pp. 249-250. 

Observations on nymphs of CoccineUa septempunctata taken on the 
upper-surfaces of vine leaves showed them to be deformed owing to 
parasitisation by a Dipteron, Phora fasciata. 
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Picard (F.) & Lichtenstein (J. L.). Un Braconide nouveau, Sycosotcr 
lavagnei, n. g., n. sp. (Hym.), Parasite de 1’ Hypoborus ficus Er. 
(Col.). [A New Braeonid, Sycosoter lavagnei , gen. et sp. n., a 
Parasite of Hypoborus ficus Er.] Bull. Soc. Entom. France, Paris, 
no. 16, 24th October 1917, pp. 284-287. 

This paper deals with a new Braconid genus, Sycosotcr, closely 
allied to Ecphylus, Foist., in structure, but differing from it in having 
both winged and apterous forms of both sexes. S. lavagnei, sp. n., is 
an external parasite of the larva of Hypoborus ficus, on which the egg 
is laid through the bark of the fig-tree, the emerging larva spinning a 
cocoon in the gallery of the host, there being apparently the same 
number of generations of host and parasite. The females in spring 
are almost all winged ; those in the autumn are more often wingless, 
while winged males occur more rarely than wingless ones, even in 
spring. At first it was thought that this condition might be due to the 
shedding of the wings, but the examination of numerous, newly 
emerged examples has established the fact that this is not the case. 

Feytaud (J.). Sur la Reproduction ParthSnogdndtique do 1’Otiorhynque 
slllonnd (Otiorrhynchus sulcatus, Fabr.). [On the Parthenogenetic 
Reproduction of Otiorrhynchus sulcatus, F.]. — C. R. Hebdom. Acad. 
Sciences, Paris, clxv, no. 22, 26th November 1917, pp. 767-769. 

Normal parthenogenetic reproduction is rare among the Coleoptera, 
though it has been recorded in three species of Otiorrhynchus, namely, 
0. turca, Boh., 0. cribricollis, Gvll., and 0. ligmtici, L. Hitherto 
0. sulcatus has been regarded as a species exhibiting constant sexual 
reproduction, but the severe infestations of vineyards during recent 
years having furnished abundant apportunity for observations both 
in the field and the laboratory, where more than 3,000 individuals were 
dissected without the discovery of a single male, the conclusion has 
been reached that the existence of males, though possible, is extremely 
rare and sporadic in certain generations. 

From a practical point of view, this is a fact of the utmost importance, 
since all the individuals being females, and each one capable of laying 
150 eggs, an infestation develops with the greatest rapidity unless 
energetic steps are immediately taken to control it. 

Ladmirault (R.). La Destruction des petits Oiseaux. [The Destruc- 
tion of small Birds.]— Bull. Soc. Nat. Acclimat., Paris, lxiv, no. 11, 
pp. 421-426. 

This paper urges the protection of all those species of small birds 
that have proved their usefulness in destroying the larvae of vine- 
moths in the vine-growing districts of France. 

Feytaud (J.). Action des Insecticides sur les Oeuts de l’Eudbmis 

( Pdychrosis botrana, SchiH.). [The Action of Insecticides on the 
Eggs of 'Polychrosis botrana, Schiff.] — Bull. Soc. Elude Vulg. Zool. 
Agric., Bordeaux, xvi, nos. 9-10, 11-12; September-October, 
November-December 1917, pp. 97-105, 117-122. 

In a previous series of experiments undertaken by the author in 
1911-1912 to test the e fleets of nicotine, pyridine, quinoline, lead 



73 


arsenate, copper and soap sprays on the eggs of Polyckrosis bolrana, 
it was found that nicotine, pyridine and Bordeaux mixture gave 
decisive results, the action of nicotine ami pyridine consisting in the 
slow poisoning of the developing larvae, which died at the moment of 
hatching, while Bordeaux mixture caused the abortion of the eggs 
[see this ifewew. Ser. A, ii, p. 410, and iv, p. 299J. 

Later experiments with lime showed that this substance killed the 
developing larva in the egg by a slow process of dehydration, only 
those eggs hatching the development of which was well advanced before 
treatment. 

Both lead arsenate and sodium arsenate (anhydrous arsenate of soda 
3, neutral lead arsenate 9, water 1,000) [the figures in this and 
succeeding formulae, in the absence of any definite indication, being 
taken to represent parts by weight], gave entirely negative results, 
all the eggs treated hatching normally. Zinc arsenite, however, while 
not arresting the development of the egg, resulted in the death of the 
larvae at the time of hatching. 

Quinoline 10, sulphorieinate of soda 10, water 1,000, had a most 
decided effect, all the eggs being immediately killed, owing to its 
caustic action. Pyrethrum 20, black soap 10, water 1 ,000, destroyed 
only 18 per cent, of the eggs, these being in the last stage of develop- 
ment, or partly hatched. Carbolic acid 10, sulphorieinate of soda 
10, water 1,000, destroyed all eggs without further development. 
Potassium permanganate 1 in 1,000 water, or potassium permanganate 
10, sulphoriciuate of soda 10, water 1,000, proved useless, all the eggs 
hatching in due course. Potassium sulpho-carbonate destroyed 63 per 
cent, of the eggs, nearly all of them being in the first stage of 
development. Tests of the direct effect on the eggs of gelatine and 
sulphorieinate of soda, which had been used as media for the application 
of the poisons, showed that they had no effect on hatching. Pyridine 
1J per cent., and oleatc of pyridine 2 per cent., prevented the hatching 
of a certain number of eggs, without however stopping embryonic 
development ; their action resembles that of nicotine and arsenic in 
poisoning the hatching larvae. Pyridine and pyrethrum should 
therefore be useful as external insecticides applied directly to full- 
grown larvae at a time when unhatched eggs are few or absent. 

These results explain the special efficacy of nicotine as a preventive, 
since it is able to destroy 80 per cent, of the eggs treated, and also the 
superiority of nicotined Bordeaux mixture, which prevents the hatching 
of 88 per cent, of the eggs. 

Le Rhynchite conique ( Rhynchites conicus, Illig.) ou Coupe-bourgeons. 

[Rhynchites conicus, Illig., the Bud cutter.] Bull. Soc. Etude 
Vuly. Zool. Agric., Bordeaux, xvi, no. 11-12, November-December 
1917, p. 126. 

In an article subsequent to that already noticed [see this Review, 
Ser. A, v, p. 569], 11. Bordas deals with the principal means of 
controlling Rhynchites conicus in apple and pear orchards. These are, 
the shaking of the trees every two or three, days during llav and June 
In order to collect the adult weevils, the collection and burning of the 
Withered shoots that serve to harbour the larvae, and the use of 
Insecticide sprays. A petroleum emulsion that gave good results wa3 
Prepared according to the formula : — petrojeum 2 parts (by weight), 

(C442) 
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black soap 1£, carbonate of soda 2, and water from 80 to 90. This 
emulsion can be improved by the addition of carbon bisulphide, in 
the proportion of 1 part in 30 bv weight. 

Coleman (L. C.). Coflee Borer.— Planters’ Chronicle, Bangalore, xii, 
no. 45, 10th November 1917, p. 579. 

The most successful measure against Xylotrechus quadripes (coffee 
borer) has proved to be the scrubbing of the bark of trees in areas 
likely to be attacked. This is effected by means of pieces of coconut 
busk, a husk being split longitudinally into about four pieces, of which 
the cut end forms the scrubbing surface, a sharpened piece of split 
bamboo also being used for the crevices. This treatment, which 
destroys the eggs laid in crevices and under loose pieces of bark, 
necessitates two scrubbings with an interval of about a fortnight 
between them, beginning about the last week in November, since 
egg-laying extends over a period of 2-4 weeks. 

Blanchard (E.), Dfgflts causes par les Chenilles du Chou dans le 
Departenient de la Loire et dans les Regions avoisinantes. [Injuries 
caused by Cabbage Caterpillars in the Department of the Loire 
and neighbouring Regions.]— I'Ve Agric. et Rur., Paris, vii, no. 50, 
15th December 1917, pp. 419-420, 3 figs. 

An infestation otPierisbmsicae in July and August is described, and 
the various methods of control are reviewed. Of these the author 
recommends the crushing of the eggs and young larvae and hand 
collection of the larger caterpillars, as well as dusting with lime and 
singeing. He, also advocates a trial with decoctions of broom and 
various insecticides. A warning is given against destroying the cocoons 
of the parasite, Micrngaster, which arc often mistaken for the eggs of 
the butterfly. 

Lawson (D. 0. K.). The Striped Cane Weevil. — Jl. Jamaica Agric. 
Soc., Kingston, xxi, no. 6, June 1917, pp. 219-220. [Received 
19th December 1917.J 

The larvae of the striped cane weevil [Metatnasius sericeus] severely 
damage young cane tops, riddling them with holes, from which a 
yellow fungus has been observed to grow. On examination, each 
fungus growth was found to be attached to the body of a dead grub, 
the disease proving an effective check to the infestation. Except in 
isolated cases this fungus has not appeared in recent years, hut a 
culture prepared from it might with advantage be used against this 
pest and the banana root borer [Cosmopolites sordidus]. 

The application of a top dressing of nitrate of soda to fields attacked 
by the larvae proved effective, though liming the land had not in any 
way checked the pest. The planting between the canes of cowpeas, 
which are sprayed with Paris green and ploughed in when about 
9 inches high to act as a poison-bait, and the hand collection of the 
adult weevils are both useful measures. 

Hanson (A. P.). Com Worm.— Jl. Jamaica Agric. Soc., Kingston, xxi, 
no. 6, June 1917, pp. 227-228. [Received 19th December 1917.] 
The com worm [Laphygma frugiperda] is a most destructive pest of 
maize, attacking the plant by eating through the stem or by boring 



into the pith, while at a later stage the young, folded centre leaves may 
be eaten back and even the flower-spike may be cut in two. Hitherto 
no control measures have been systematically employed against this 
pest, the application of a handful of soil with the idea that soil is an 
insecticide being worse than useless, while incautious burning of the 
land should be guarded against, resulting as it docs in the destruction 
of hundreds of lizards, which are valuable natural enemies of this 
caterpillar. Hand-picking is an inexpensive and effective method of 
control, doing no appreciable harm to the plant, though it may involve 
loosening or splitting the leaves. 

DantJ-N (C. J .). Elm Galerucella ( Galerum luteola) in Spain in 1917. 

llthly. Bull. Agric. InteU. & Plant Dis., Rome, viii, no. 10, October 
1917, p. 1146. (Abstract from La Liga Agraria Madrid xxx, 
no. 1139..1917, p. 1) 

The Ohrysomelid, Galerucella (Galerum) luteola, has occurred for 
many years in Spain, but has never done so much injury to the foliage 
of elms as in 1917. During July, which was a very hot, dry month, the 
larvae increased in numbers and voracity and succeeded in defoliating 
the trees during August. Data on the biology and methods of control 
of this beetle are given. 

Savastaxo (L.). Contributo alio Studio sui Rapporti biopatologici 
della Mosca nera del Fico ( Lonchaea aristella, Beck.) ed il suo 
Ospitante nella Penisola Sorrentina. [A Contribution to the Study 
of the bio-pathological Relations of the Black Fly of the Fig 
(Lonchaea aristella, Beck.) and its Host-plant in the Peninsula of 
Sorrento.]— Separate, dated May 1917, from Ann. R. Staz. Speri- 
ment. Agrum. Fruttic., Acireale, iv, 1916-1917, pp. 113-146, 
2 plates. [Received 27th December 1917.] 

fhis paper is supplementary to a previous one [see this Review, 
Ser. A, lii, p^ 743] and describes numerous experiments conducted from 
n a ^ er ti rae they had to be discontinued owing to 

the War. The chief remedial measure is the rejection of susceptible 
varieties of fig, which are represented in the Sorrento Peninsula by 
those known as Troiano and Pasqualino ; the first is a valuable table 
jnnt, while the second is of little value. A cultural measure reducing 
infestation is the avoidance of manuring in excess, especially with 
stable manure. The practice of oiling the figs also diminishes 
infestation, but to what degree is not known. Two excellent plates 
illustrate this paper. 

SiLViSTRi (F.). Sulla Lonchaea aristella, Beck. (Diptera : Lonehaeidae) 
dannosa alle Inflorescenze e Fruttescenze del Capriflco e del Fieo. 

[ Lonchaea aristella, Beck., injurious to the Flower- and Fruit- 
clusters of the Fig and Capri Fig.] — Separate, dated 10th December 
1917, from Boll. Lab. Zool. Gen. Agrar. R. Scuola Sup. Aqric., 
Porhci, xii, pp. 123-146, 19 figs. 

In 1915 Savastano recorded Lonchaea aristella, Beck., in the Province 

Naples and noted its habits [see this Review, Ser. A, iii, p. 745], 
the present paper, based on observations made up to December 1917, 



70 


in the Province of Naples and on material from other parts of Italy, 
gives a systematic description of all stages of this fly ; Corfu, Spain 
and Portugal aTe additional countries where it is known to occur. 
The larva hves in the inflorescences and fruit of ficus carka, both in 
the Capri fig and domestic fig, but preferably in the former. In Algeria 
it is also found in Ficus pseudocarica. The adult appears in autumn, 
and it is in this stage that the insect seems to hibernate. The adult 
feeds on sugar} 7 substances and is a strong flier. In the Portici district 
newly-laid eggs were found in the inflorescences of the Capri fig from 
April to November and in those of some varieties of the domestic fig 
from May to October. The eggs are deposited under the scales at the 
aperture of the inflorescence either singly or more, usually three in 
number. In and after May a larger number of eggs, sometimes up to 
one hundred, may be found, but these have probably been laid by 
several females. Inflorescences abandoned by the larvae fall, either 
at once or after a short time ; in the latter case eggs arc occasionally 
deposited through the larval exit-hole inside the larval gallery. In 
April the egg hatches in eight days, this period being reduced to three 
days in summer. The method of feeding varies according to the variety 
of fig ; in the case of the Capri fig the larva may enter the exit-hole 
left hv Blastophaga and proceed to the galls formed by it, feeding on 
their soft interior. The larval stage lasts from seven days in August 
to 24 days in April. Pupation rarely takes place in the fruit, the usual 
situation being about 1-4 inches deep in the ground. The pupal stage 
lasts 10 days in May, 9-10 in August, and 16 at the end of October 
and early in November. The adults from eggs laid early in April 
appear towards the end of May and from the eggs of this first generation 
the second generation is produced at the end of June or early in July. 
The third, fourth and fifth generations appear in July, August and 
September ; during the first two months the life-cycle takes only 
19-20 days. There is a sixth generation in August and September. 
As the adults live about a month and continue to deposit eggs the 
generations become mingled. The injury is caused by the larva 
feeding on the styles, ovaries, flower-peduncles and parenchyma of the 
walls of the interior in inflorescences and in the fruit. Inflorescences 
that have been well infected by Blastophaga are not injured, as the 
Loncliaea larvae are crushed in the distal part of the gall-bearing 
flowers. In the case of a Capri fig plant with fruit, young inflorescences, 
and inflorescences with gall-bearing flowers, L. arislella oviposits only 
in the two first-named. The Capri fig is the preferred host-plant and of 
it the varieties with an elongate, ovoid fruit and well-developed 
receptacle are best adapted for the development of this insect. The 
loss as regards the Capri fig is not extensive because of the protection 
afforded by Blastophaga, but the domestic fig suffers severely ; in 
some instances over 50 per cent, of the inflorescences have fallen from 
this cause. 

The pupae of L. arislella are parasitised by Pachyneuron vindemmiae, 
Rond., which is also an enemy of Drosophila ampelophib. Only pupae 
on the surface of the ground or at a slight depth are attacked and this 
parasite is therefore of little use. Poisons are not recommended 
against L. arislella, and the collection and destruction of infested fallen 
fruit will reduce the infestation to a small extent only. The 
cultivation of susceptible fig varieties, which vary in different districts. 
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should be abandoned or limited. The Capri fig must be grown only 
where it is absolutely required and then only those varieties with 
inflorescences bearing short, recurved scales at the aperture. In the 
Province of Naples the practice of smearing the aperture with oil in 
Au<mst (in order to hasten ripening) is an unintentional indirect check, 
as L. arislelk does not attack fruit so treated. This operation however 
injures the quality of the figs and is, in any case, inapplicable to young 
summer inflorescences (early in July), as it would quickly cause them 
to fall. 


Silvestm (F.). Descrizione di una Specie di Oscinosoma (Diptera : 
Chloropidae) osservato in Frutteseenze di Caprifleo. [A Description 
of a Species of Oscinosoma observed in the Fruit of the Capri Fig.] 
Separate, dated 12th December 1917, from Boll. Lab. Zool. Gen. 
Agrar. R. Scuola Sup. Agric., Portici, xii, pp. 147-154, 9 figs. 

If The Chloropid, Oscinosoma discrelum, Bezzi, is described in order 
that it may be distinguished from Lonchaeu arislella, Beck., and from 
other Dipterous larvae that may attack the fruit of the Capri fig. As 
vet the author has observed only 0. discrelum in the Province of 
Naples. It deposits its eggs beneath the scales at the aperture of the 
ripe fruit and the larvae penetrate to the interior and there feed on the 
decomposed remains of gall-bearing flowers and on the parenchyma 
of the walls. They pupate in the ground. In June and July the 
life-cycle takes about 20 days, as is the case with L. aristella. The 
eggs and larvae have been found only in ripe Profichi and Mammoni 
figs. 


Silvesxei (F.). Contribute! alia Conoscenza del Celiode del Nocciuolo 
(Coeliodes ruber. Marsh. : Coleoptera, Curcullonidae). [A Contribu- 
tion to the Knowledge of the Coeliodes of the Hazel Nut.]— 
Separate, dated 14th December 1917, from Boll. Lab. Zool. Gen. 
Agrar. R. Scuola Sup. Agric., Portici, xii, pp. 155-174, 14 figs. 

In May 1914, complaints were received from the Caserta district of 
the injury to young hazel nuts by the Curculionid, Coeliodes ruber, 
Marsham. The only previous record of such injury appears to be that 
of Trotter in 1904 from the Province of Avellino (Redia, ii, p. 54). A 
description is given of all stages of this weevil, which is distributed 
throughout Europe and has been observed by the author in Italy and 
Sicily. The hazel is the only food-plant yet known. The weevils 
emerge from the ground from mid-January to mid-April. In spring 
they feed on the parenchyma of the leaves, on the juice3 of the leaf- 
peduncles or of the tender shoots and, later on (in May), on the juices 
of the young nuts ; early individuals may also perforate the buds. 
When disturbed they drop to the ground and feign death, but in the 
warm hours of the day and when falling from high branches they fly 
away instead of reaching the ground. In the second half of May and 
early in June they migrate to the ground and aestivate at a depth 
ranging from J to 3 inches. They emerge at the end of summer or 
early in autumn and begin feeding again, the male catkins being now 
attacked. Mating takes place from the end of September to mid- 
October. Oviposition begins at the end of September and continues 



78 


into November. The eggs are laid in the catkins in a hole easily 
distinguishable from that due to feeding because the female secretes 
a yellowish, syrup-like fluid which gradually hardens and assumes the 
colour of honey. Sometimes the eggs are deposited in the galls of 
Eriophyes avellame, Pag. The adults do not seem to survive the 
year in which they have appeared. The egg hatches in 8-9 days in 
September and in 10-11 days at the end of October and early in 
November. The larva develops in from 15 to 20 days at the end of 
summer and beginning of autumn ; pollen forms the principal part of 
its food. When mature, the larva bores its way out of the catkin and 
drops to the ground, into which it burrows to a depth of 4-12 inches, 
and constructs an oval earthem cell. In autumn it requires about 
two months to transform into a pupa, so that pupae are to be found in 
the cells in mid-December, though some larvae are still present 
undergrown early in March. At Poitici an occasional adult was found 
in a cell as early as 30th December. In the case of individuals 
developing in the galls of Eriophyes the larval stage may be shortened 
in February and March owing to an increase of temperature. The 
pupal stage lasts only about a fortnight. 

The chief injury done by C. ruber in 1914-1917 was to the young 
nuts, as even a single puncture causes them to wither. A Thomisid 
spider, Xisticus lanio, Koch, has been seen preying on the weevils, but, 
is not of practical importance. The only Hymenopterous parasite 
observed was a new Ichneumonid, Thenilochus coeliodicola, sp. n., 
of which a description is given. It- oviposits in the larva in the catkin. 
The parasitic larva then feeds on the host while the latter is in its 
earthem cell, within which it constructs its own cocoon, the adult 
apparently emerging the same autumn. 

The only useful and practical method of combating 0. ruber is the 
collection of the adults by shaking the branches in the morning during 
the first half of May. The best sheet for the purpose measures about 
2 yards by 1 yard, each of the longer sides being fastened to a stick. By 
means of these sticks the sheet can easily be stretched sufficiently to 
form a shallow' gutter in which the beetles collect and which allows 
of their being easily poured into a sack. Collection would also reduce 
infestation by Balaninus nucum, L. (hazelnut borer). If neglected in 
May, collecting may be done late in September or early in October. 


Fkoggatt (W. W.). The Destruction of Bird Life in Australia.— 

Separate from Australian Zoologist, Sydney, i,part 4, 8th October 
1917, pp. 75-79. 

The author, in discussing the cause of the destruction of Australian 
native birds, points out that the poison-baits used for rabbit 
extermination have not been the cause of the decrease in their numbers, 
as many writers have suggested, but that natural causes have been now, 
as in the past, working to that end. The arrival of settlers, bringing 
the domestic cat, the progress of civilisation, entailing the clearing of 
forest land, etc,, and the introduction of foreign birds, have all 
contributed to the diminution of native bird life. On the other hand 
the multiplication and extension of bird life in Australia is regulated 
by the conservation of water, and as the pioneer settlers move towards 
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the interior making great excavations and reservoirs to preserve the 
water during rainless periods the loss of the many birds that have 
previously perished during the long droughts will he obviated. 

Maynb (R.). Insectes et autres Animaux atfaquant le Caeaoyer au 
Congo Beige. [Insects and other Animals attacking Cacao-trees 
in the Belgian Congo.] — Etudes Biologie agricole, no. 3 ; Ministers 
Colonies, Service Agric., Royaume de Belgique, London, May 1917, 
80 pp., 5 plates, 15 figs. [Received 29th December 1917.] 

As cacao cultivation is expected to become one of the most important 
and valuable industries in the Belgian Congo, the author has considered 
it advisable to include in this list of pests of that plant, not only those 
species that require immediate control measures, but also those that 
have been collected in the course of some years’ investigations or that 
have been reported as feeding on cacao, even though their depredations 
appear at the present time to be quite insignificant, since these under 
changing external influences may become serious enemies of the 
cultivated plant. 

Insects that attack only the foliage and shoots are Coleoptera. 
Rutklidae : Anoimla demuk, An . ; Melolonthidae : Eulepida 
reichei, Thoms., Pseudotrochalus eoncolor , Kolbe, Aserica mriegata, Arr., 
T nodonta procern, Lansb., Congella congoam, Brnsk. ; Curculionidae : 
Systoles amabilis, Vet., S. maynei, Mshl., S. ramosus, Mshl., Ischno- 
tmchelus anchomlis, Fst., Blosgrus dorsalis , Jck., Eupiom tripartita, 
Fst,, Chaunoderus transversalis, Fst.., Catmeythropu* aculieollis, Kolbe ; 
Chrysomelidae : Memos viridiaeneus, Jac.. M. cakeatus, Lof., 
M. parvulus, Jac. Lepidoptera. Heswkriidae : Rhopulocampta chalybe , 
West*. ; Limacodidae : Parasa rixida, Wlk., P. microbasis, Hinp., 
Baria elsa, Druce ; Arcthdab : Diacrisia maculosa, Cram. ; Lasio- 
campidai : Leipa-xais crenulata , B. Baker, Gonomela pattens, B. Baker ; 
Lymaxtriidae : Dasychira niobe, Weytn., D. endophaea, Hmp. ; 
Rhynckota. Coreidae : Pendulinus carmelila, Burm. Orthoptera. 
Phymatidae : Zonocerus variegatus, L. Thysanoptera, including 
three species of thrips. 

Insects occurring in diseased parts of the plant are : — Coleoptera. 
Axthribidae : Gynandrocerus sp., Litocerus sp. Pseudoneuroptera. 
Termitidae : Etdennes macidivenlris, Sj., E. elegantulus, Sj., E. parvus, 
Hav., E. htifrons, Sj., Rhinotermes lamanianus, Sj. 

The larger borers that attack healthy trees are Coleoptera. 
Cerambycidae : Tragocephala anselli, Bates, T. maynei, Gahan, 
Moecha adusta, Har. ; Bostryciiidae : Apate momdia, L. ; Curcu- 
lionidae : Alcides erroneus, Thoms., A. theobromae, Mshl., A. aschanti- 
cm-s, Fst. Lepidoptera. Megalopygidae : Eulophonotus myrmeleon. 
Feld. Lesser borers include : — Coleoptera. Scolytidae : Xykborus 
perfomns, Moll., Eccoplopterus sexspinosus, Mots., Cryphalus sp., 
Hypothenemus sp.. Platypus sp., Crossotarsus spp. ; Cerambycidae : 
Exocenirus orlmansi, Gah. 

Insects causing injuries to the pods that do not de^nerate into 
cankers are Coleoptera. Anthribidae : Araecerus faseiculalus, 
De G. ; Chrysomelidae : Menius panuhts, Jac. ; Cucujidae : 
Lamophkeus janeti, Gmuv. Lepidoptera, Lymantkiidae : Euproclis 
mediosquamosa, B. Baker ; Noctuidae : Cltaraeoma slictigrapta, limp.; 

I yralidae : Mussidia nigrivenella, Rag. Hymenoptera. Formicidae : 
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Oecophylk smaragiina, F. Rhynchota. Pentatomidae : Bathycoelia 
thakssina, Schout., Piezosternum calidum, F. ; Aphidae : Toxoptera 
coffeae, Nietn. ; Coccidae : Stidococcus sjostedti, Ckll., Daclybpius sp., 
Ceroplasles sp. Diptera. Trypetidae : Ceratiiis punctata, Wied. 

Insects causing canker include : — Rhynehota. Capsidae : Sahlr 
bergella singukris, Hagl. ; Helopeltis bergroihi, Reut. ; Pentatomidae : 
Atelocera serrala, Westw., Atekcera sp., Haliomorpha annulicornis, F. ; 
Coreidae : Pendulinus devastans, Dist. 

The insects that give rise to cankers arc among the most widely 
distributed and the most injurious to cacao ; of these SahlbergeUa 
singukris, Hagl., is the commonest in the Belgian Congo and 
sometimes causes the loss of an entire crop. It occurs also in the 
French Congo, Kamerun, the Gold Coast and Nigeria. In the Gold 
Coast it is frequently accompanied by S. theobromae, the two species 
together causing enormous damage [see this Review, Ser. A, ii, pp. 141 
and 670], The life-history of S. singular} s has already been dealt with 
[see this Review, Ser. A, ii, p. 634], As a check to the increase of this 
pest, dead twigs punctured by the insects should be cut out and burnt 
and the sections smeared with coal-tar. The best direct method of 
control in the Congo is found to be regular inspection of all parts of 
the plants attacked and the destruction of all larvae and adults thus 
discovered. This is best done in the early morning. Each worker 
should carry a vessel containing an emulsion made by dissolving lb. 
soft soap in 2 gals, water to which is slowly added 5 gals, petroleum. 
This is diluted with 5 parts water to 1 part, emulsion immediately before 
use. The addition of Bordeaux to this emulsion will act as a control 
of secondary fungous pests, and should be applied with a brush to any 
individuals of 8. singukris and washed over any cankers suspected of 
sheltering parasites. All wounds should be smeared with coal-tar and 
the cankers with vegetable tar. Recommendations are given as to the 
best method of planting and cultivating the cacao plants in order to 
avoid either insect or fungous infestations. It has been found 
inadvisable to plant cacao on the tops of hills as it is much more liable 
to attack in these situations ; a better plan is to plant the valleys with 
cacao and the side of the hill with coffee. Erioiendron anjracluosum 
(silk cotton-tree) should be eliminated as far as possible on the 
plantations, as it is on this plant that S. singukris develops. 

Helopeltis bergroihi, which is a most dangerous enemy of cacao in 
the East, has not as yet shown great activity in the Belgian Congo, 
although it occurs in restricted numbers, particularly in the moister 
parts of the plantations. A considerable increase of this species is 
considered probable. A key is given to the various African species of 
llelopellts. The life-history and nature of the damage of II. bergroihi 
has already been described [see this Review, Ser. A, ii, p. 671], Control 
measures should be undertaken as soon as the insects appear, hand 
collection being a very successful method as practised by the natives. 
If the numbers increase, the contact insecticide recommended above 
for S. singukris may be used in the proportion, 1 part emulsion to 
10 or 12 parts water. The food-plants of H. bergroihi in the Congo 
in addition to cacao are : -Funtumia elastica, Manihot utilissima. 
(cassava), sweet potato, Bim Orellana, castor-oil plant, C 'yrtospenm 
senegalense and an Aroid found in marshes. Patterson’s lengthy list 
of food-plants in the Gold Coast is also given. 
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Work connected with Insect and Fungus Pests and their Control.— 

Rept. Agric. Dept. Si. Kitts-Nevis for 1916-1917, Barbados, p. 12 
and p. 36. [Received 29th December 1917.] 

During the year ending March 1916, grasshoppers were reported as 
bein" very destructive, necessitating the use of poisoned bran mixture. 
Cockroaches also injured very yonng cotton in some districts, but were 
kept in check by a poisoned bait of 1 part Paris green to 40 parts of 
maize meal. 

In 1917. Mr. W. I. Howell reported from Nevis the prevalence of 
Alabama argillacea (cotton worm), little damage, however, being done 
to the cotton crop, while Eriophyes gossypii (leaf-blister mite) was less 
numerous than for some time past. Early in August a species of 
Lachnopus did a considerable amount of damage to cotton locally, 
Paris green and lime proving ineffective against this pest ; better 
results were obtained by collecting the insects in kerosene and water. 

The Pink Boll Worm. — Agric. News, Barbados, xvi, no. 406, 17th 
November 1917, p. 362. 

The dispersion of Pedinophora gossypidla over widely separate areas 
is not effected by the flight of the adult moth, nor by the transport by 
the wind of larvae in loose cotton lint, but by the agency of man in 
importing and distributing cotton seed or baled cotton without previous 
inspection, In this connection may be cited the case mentioned by 
Houston in the Scientific American for 4th August, of a cotton-sced 
oil mill established in a town on the borders of Mexico and the United 
States, to which large quantities of infested seed are being moved ; 
the emergence of moths from this, occurring as it does within a few 
miles of the Texas cotton fields, cannot fail ultimately to establish 
this pest in a new region. The infested area in the Laguna district of 
Mexico is much larger than was at first supposed, and the distribution 
of seed from this is increasing the area of infestation. These two cases 
serve to emphasise still more strongly the importance of quarantine 
measures. 

Boyd (A. J.). Cotton Cultivation in Queensland. — Queensbnd Agric. 
JL, Brisbane, viii. no. 4, October 1917, pp. 185-191. 

The worst insect pest of cotton in Queensland is the bollworm 
[Heliolhis obsokta ] which, however, owing to its preference for maize 
as a food-plant can be controlled by the planting of trap-crops. The 
best plan to adopt is that of leaving 5 rows vacant between every 
25 rows of cotton, one of which should be planted as soon as possible 
with an early-maturing variety of maize. As soon as the ear-silk 
appears, examination should be made for the eggs of the moth, and 
when all these have been found and removed, the plants may be cut 
down and used for stock feeding. Following this, three more rows of 
maize should be planted, or maize alternating with cowpeas, in which 
case the peas must be sown when the maize has appeared above ground. 
By December these three rows should be silking, and the large number 
of eggs to be found on them should be allowed to mature to prevent 
the destruction of parasites on the eggs and larvae. When the whole 
generation has been parasitised, the ears may be destroyed, and the 
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fifth and last row of maize should be planted to trap the eggs of the 
few remaining moths that have matured, these being destroyed by 
burning. 

The success of this method depends entirely on the maize being in, 
tassel in December, to ensure which, it must be planted considerably 
later than the normal time of planting in spring. 

Dtjxcan (R. S.). The Farmer’s Apple Orchard.— 38th Ann. Re-pi. 
Ontario Agric. & Experimental Union for 1916, Toronto, 1917, 
pp. 62-67. [Received 31st December 1917.] 

In the course of this paper the importance of spraying as an invest- 
ment, and the necessity for proper equipment are emphasised. A 
summary of spraying rules against the commoner insect and fungus 
pests of apple orchards is given. 

Jones (T. H.). The Sweet-Potato Leaf-Folder. — U. S. Dept. Agric,,. 
Washington, D.C., Bull. no. 609, 22nd November 1917, 12 pp., 
4 figs. 

The only recorded damage to sweet potato by the larva of the Pyralid 
moth, Pilocrocis Iripanctata, F. ( cvbanalis , Guen.), is that reported 
in 1915 from Porto Rico, though this species is known to occur 
in Texas, Mexico, Costa Rica, Jamaica, Cuba and Grenada. 

The eggs are laid singly or in small irregular groups on the under- 
surface of the leaf, frequently alongside the leaf-veins. They hatch in 
four days, and the larvae undergo six moults in 1 3 days, after which 
they construct cocoons within which they pass the prepupal period of 
2 days in the case of the summer generations (the last generation, 
however, hibernating in the last larval instar) ; a pupal stage of 6 
days completes the 25 day life-cycle. 

This pest, which has five generations in the year, and which damages 
the plant by practically skeletonising the leaves, can be successfully 
controlled by spraying with a solution of zinc arsenite powder, 1 lb. in 
40 U.S. gals, water in which 12 lb. cactus detritus has been soaked for 
20 hours previously to increase the adhesiveness, or with a solution of 
1 lb. lead arsenate powder in 50 U.S. gals, water, one early application 
being sufficient. 

Two parasites have boon reared from the larvae, a Tachinid, 
Exorista pyste, Wit, and an Ichneumonid, a ne.w species of Bassus, 
while the larvae are attacked by the adults of Podisus maculiventris, 
Say (spined soldier-hug). The jackdaw or boat-tailed grackle, 
Megaqmscalus major macrovms, is predaceous on the larva, 

de Ong (E.R.). Hydrocyanic-acid Gas as a Soil Fumigant— Jl Agric. 
Research, Washington, D.C., xi, no. 9, 26th November 1917, 
pp. 421-436, 1 plate, 10 tables. 

The study of the use of hydrocyanic acid, the most effective 
substance known as a soil fumigant in orchards and greenhouses, 
entails the establishment of a definite ratio between the minimum 
point of toxicity to insects and the maximum dosage that is safe for 
germinating seeds and plants, together with a knowledge of the 
physical and chemical action of the gas in the soil, the rate and extent 
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of diffusion and absorption by soil water, the alteration of concentration 
of the gas caused by soil particles, and its decomposition by certain 
soil constituents. 

Experimental investigations on these points have shown that the 
toxicity of hydrocyanic gas solutions varies with the insects 
experimented upon, from the minimum for house-flies (Mvsca domestics) 
of '0156 gm. sodium cyanide per litre (equivalent to '0046 per cent, of 
hydrocyanic acid gas over the solution) to the maximum for beetles 
(Diabrotim soror) of '125 gm. per litre (equivalent to '0365 per cent, of 
hydrocyanic acid gas over the solution), the latter being the most 
resistant of any insect experimented upon. The gas at a concentration 
fatal to house-flies only slightly retards the germination of lettuce 
seeds, which were not killed even bv a two days’ exposure to gas 
nearly three times as strong as that toxic to beetles. In the case of 
seedlings it was found that a solution 256 times as strong as that 
producing gas toxic to flies killed all the seedlings and half of the 
cuttings placed in it, while a solution twice as strong as that required 
against flies had no effect even upon seedlings. In short, a dosage 
toxic to flies and Phylloxera would be safe for all plants experimented 
upon, ■while that necessary for beetles, would be extremely dangerous 
if not fatal. 

As regards the introduction of the gas into the soil, it was found 
impossible to effect this by injecting sodium cyanide solutions into 
the ground, or by forcing in the gas under pressure, owing to soil 
and water both being strong absorbents of the gas. Retention of the 
gas depends upon the character of the soil, a heavy, damp or very wet, 
sandy soil being almost impervious to the gas, which is taken up by a 
pure sandy soil only in proportion to the amount of water present, and 
in a clay soil is either decomposed or changed in concentration by the 
soil particles. Attempts to generate the gas in the earth showed that 
it diffuses with extreme slowness in clay soils or very wet sandy soils, 
but much more rapidly in fairly moist sand. 

The conclusion reached is that sodium cyanide affords a satisfactory 
means of fumigating masses of loose, porous soil, especially those 
containing little clay, also seed-beds and potting soil, but that the cost, 
while comparable with that of carbon bisulphide fumigation in light 
soils, is not within the range of economy except in small areas, even 
when the value of the gas as a nitrogenous fertiliser is considered, the 
fumigation of heavy soils being very much more expensive. 


Hewitt (C. G.). Report of the Dominion Entomologist for the Year 
ending 31st March 1917. — Dominion of Canada, Dept. Agric., 
Ottawa, 1917, 24 pp. [Received 29th December 1917.] 

The arrangement whereby the Governments of the provinces of 
Nova Scotia and Riitisli Columbia under supervision of the Department 
of Agriculture carry out fumigation of foreign nursery stock destined 
for those Provinces is proving very satisfactory. Details are given of 
inspection work in connection with the control of brown-tail moth 
[Nygmia phaeorrhoea, Don.], in Nova Scotia and New Brunswick. In 
continuation of the work of colonisation of parasites of this pest and 
of the gipsy moth [Lymantria dispar], no less than 15,725 puparia of 
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Compsilura concinnala have been reared and were forwarded in July 
for colonisation at various points in eastern Canada. The total 
number of parasites imported up to date are : Apanleles ladeicolor, 
67,500 ; C. concinnala, 30,725 ; Calosoma sycophanta, 4,200. 

Investigations respecting the natural factors controlling or tending 
to control the abundance of certain highly injurious insects revealed 
the fact that in the control of Hyphantria lextor (fall webworm) the 
red-eyed vireo, Vireosyka olivacea, L., is the most important factor, 
about 40 per cent, of the larvae being destroyed by this bird at five 
observation points. The most useful enemy of Lepidosaphes ulmi 
(oyster-shell scale) was found to be a predaceous mite, Hmisarcoptee 
malus. Woodpeckers destroyed most of the cocoons of Sarnia cecropia 
(emperor moth). The problem of the natural factors controlling the 
Tortricid, Cacoeda { Archips ) ceraaiv&rana, in a region where the insect 
does not appear to increase in numbers, is being investigated. The 
introduction into Canada of Mesoleius tenthredinis for the control of 
Lygaeonematus (Nemaius) erkhsoni (larch sawfly) has already been 
described [see this Revietv, Ser. A, v, p. 347]. 

Insects affecting grain and field crops have been under investigation ; 
the life-histories of Lachnosterm gibbosa, L.fusca, L. dubia and L. rugosa 
(all species occurring in Ontario), and of L. rugosa, L. dubia, L. grandis 
and L. nilida in Manitoba and Saskatchewan have been studied, and 
the data collected will be published. Cutworms were the cause of 
serious damage, particularly Euxoa ochrogaster in Manitoba and eastern 
Canada and E. excellens in British Columbia, some of the latter being 
destroyed by the fungus, Sorosporetla uveMa. Poisoned bran mixture 
was found very useful for controlling these. Chortophila ( Phorbia ) 
brassicae is apparently increasing in numbers and destructiveness 
throughout Canada ; in experiments for the control of Hylemyia 
antiqua (Phorbia ceparum) sodium arsenite gave promising results. 
A severe outbreak of Oephus sp. (western wheat-stem sawfly) occurred 
in Manitoba and Saskatchewan. In the same provinces Mayetiola 
destructor (Hessian fly) is being investigated. Ceramica picla (zebra 
caterpillar) stripped the foliage of turnips, cabbage and kale in Ontario 
and the Maritime Provinces. Cabbages and turnips were also attacked 
by a new Tortricid pest, Tortrix wahlbomiana var. vigauream 
(i oleraceana ). 

Other destructive insects were Bruchus pisorum (pea weevil), 
Pemphigus betae (beet aphis) and Psila rosae (carrot rust fly). Thrips 
tabaci (onion thrips) was largely controlled by the predaceous bug, 
Triphleps tristicolor. Greenhouse pests include CaUopistria floridensis 
(Florida fern caterpillar), Dasyneura rhodophaga (rose midge), Eumerus 
strigalus (narcissus bulb fly), Diarthronmnyia hypogaea (chrysanthemum 
midge) and Tarsonemus pallidus (cyclamen mite). 

In eastern Canada much attention has been given to the control of 
insects affecting apple [see this Review, Ser. A, v, pp. 343-346 
and 549]. In Quebec sprays for Anthonomus quadrigibbus (apple 
cuiculio) hav.e been tested [see this Review, Ser. A, iv, p. 480]. The 
mite, Telranychus pibsus , was abundant on plums and apples and the 
silver-leaf mite, Phylbcoptes schlechtendali, on peaches iu the Niagara 
District. In British Columbia the life-history and control of 
Taeniothrips inemsequens (pyri ) (pear thrips) has been studied [see 
this Review, Ser. A, v, pp. 70 and 117], Rhagohtis pomonella (apple 
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maggot) has been recorded from British Columbia [see this Reriew , 
Ser. A, v, p. 581]. Otiorrhynchus ovaius (strawberry root weevil) was 
studied in Vancouver [see this Review, Ser. A, v, p. 469], Larvae of 
Polyphylla decendineata, Say, and of Aristotelia sp. were also injurious 
in strawberry plantations. 

Forest and shade-tree insects have been the subject of special 
study [see this Review, Ser. A, v, pp. 550-551, 568], It is intended to 
undertake co-operative work with the forest plant pathologists, as it 
is felt that in this way a more speedy solution may be found to several 
obscure problems of tree injury. 

Investigation into the question of insects affecting stored grain 
and other products disclosed the fact that serious losses do not occur 
to stored grain owing to the rapid movement of the grain crop and the 
extremely low temperatures prevailing in districts where grain is stored 
locally. The possibility of treating rice infested with Calandra orijzae 
by means of high temperatures was investigated, and the results 
indicated that rice would not withstand the high temperature necessary. 
The value of superheating a ship’s hold by steam in order to destroy 
this weevil was successfully demonstrated. It is hoped that the practice 
of controlling insects infesting mills, warehouses, etc., by high 
temperatures will be more generally adopted, this method being 
cheaper, safer and easier of application than fumigation. 


Keilin (D.). On the Supposed First Stage Larva of Leptohykmyiu 
coarctata, Fall. — Bull. Entom. Research, London, viii, no. 2, 
December 1917, pp. 121-123, 2 figs. 

The conclusion arrived at by Kurdjumov that the eggs described by 
him represent the overwintering stage of Leplohylemyiu coarctata [see 
this Review, Ser. A, ii, p. 350] is criticised by the author, who considers 
that these eggs do not belong to the developmental cycle of this insect, 
but were probably introduced into the breeding vessel with earth 
from outside, this conclusion being based on the structure of the 
mouth-parts, of the posterior end of the abdomen and of the posterior 
spiracles of the primary larva described by K urdjumov. 


Newstead (R.). Observations on Scale-Insects (Coccidae) V. — Bull. 

Entom. Research, London, viii, no. 2, December 1917, pp. 125-134. 

This paper deals with a large number of Coccids including 
Icerya aegypliacum, Doug., from Zanzibar on date palin; Stidococcus 
maltispinosus, Newst., from the Gold Coast, on kola, a small 
percentage of the females being attacked by Chalcidid parasites, 
and from Uganda, on Markhanua phtycalyx ; S. sjostedti, Ckll., from 
Gold Coast, on cacao ; Pseudococcus citri, ltisso, from British East 
Africa and Uganda, on coffee; P. sacchari, Ckll., from Madras, on 
rice, and from British Guiana, on sugar-cane ; P. virgatuS, Ckll., from 
Uganda, on coffee, from Zanzibar, on cassava and sugar-cane, from the 
Gold Coast, on French beans, Jatropa curcas and Colocasia,, and from 
Southern Nigeria, on cacao seedlings ; Phenacoccus insolitus, Green, 
from Madras, on egg-plant ; Tachardia iecorella, Mask., from Uganda. 
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on Anona muricafa ; Asterolecanium cgffeae, Newst., from British East 
Africa and Uganda, on coffee, a small percentage being infested by 
Chalcidid parasites ; Cerococcus hibisci, Green, from South India, on 
egg-plant ; Veroplastes cajani, Mask., from South India, on red gram 
\Cujtmus indicus], Zizyphus, Ocimum sanctum and wild indigo ; 
C. persomtus, Newst., from Gold Coast, on Cvffea liberka, being the 
only additional Tecord since its discovery in 1898 ; C. rubens, Mask., 
f roiu South India, on mango, and from Zanzibar, on young orange trees ; 
l’uhinaria cupaniae, Ckll., from Jamaica, on mulberry imported from 
the United States; P. psidii, Mask., from British East Africa and 
Uganda, on coffee, and from South India, on mango and guava, the 
Uganda specimens being parasitised by a fungus ; Saissetia nigra, 
X iefn., from South India, on cotton, from Uganda, on coffee, and from 
British East Africa, on ornamental shrubs ; Coccus viridis, Green, from 
British Guiana, on Liberian coffee, and from S. Africa ; Hemilecanium 
imbricaus. Green, from S. India, on Cedrcla turn ; Chrysomphalus 
aumniii, Mask., from British East Africa, on orange tree, from 
Southern Rhodesia, where it is heavily infested by a fungus, apparently 
a species of Nectria and also parasitised by a Chalcidid, from S. Africa, 
on Acacia, from Jamaica, on citrus imported from India, and from 
Fiji, on bananas ; Aspidiotus cyanophyUi, Sign., from Uganda, on 
peach, and from Fiji, on bananas ; A. destructor, Mask., from S. India, 
on coconut, about 70 per cent., being destroyed by a small Coleopterous 
larva, from Zanzibar, on mango and castor- oil plant, from British East 
Africa, on coconut, from Uganda, on banana, mango, guava, screw- 
pine, Ceara rubber and Hevea brasiliensis, and from Gold Coast, on 
mango ; Chrysomphalus aonidim, L. (ficus, Comst), from S. India, on 
mango and Ficus sp. ; Pseudaonidia fossor, Newst-., from British 
Guiana, on grape-vine ; A. orientalis, Newst., from British East Africa 
and S. India, on tamarind and egg-fruit ; Selemspidus silvaticus, Lind., 
from Uganda, on Citrus aurantium ; S. articulatus, Morg., Fiorinia 
proboscidaria. Green, Parlatoria pergandei, Comst., and Parlatoria 
ziziphus, Lucas, all from Jamaica, on citrus imported from India. 


Bkain (C. K.) & Kelly (A. E.). The Status of Introduced Coccids in 
South Africa in 1917. — Bull. Entom. Research, London, viii, no. 2, 
December 1917, pp. 181-185. 

This record of scale-insects introduced into S. Africa contains the 
names of 55 well-established species constantly met with during 
nursery inspections, together with their known distribution. Others 
that have been stopped at the port of entry, such as Eulecanium 
( Lecanium ) bitubercubtum, Targ., E. (L.) corni, Bch., Pulmnaria 
betulae., L., Aulacaspis (Diaspis) rosae, Bch., Aspidiotus pyri, Licht., 
and A. ostreaeformis, Curt-., are not included. 

The more important established species include : Icerya purchasi. 
Mask., widely distributed, but satisfactorily controlled by Novius 
cardinalis ; 1 Pseudococcus cilri, Risso ; P. fihmentosus, Ckll. ; 
P. virgatus, Ckll. ; Saissetia hemisphaerica, Targ. ; S. nigra, Nietn. 
(>S. nigrella. King.) ; S. oleae, Bern. ; Aspidiotus destructor. Sign. ; 
A. perniciosus, Comst. ; Chrysomphalus dktyospermi, Morg. ; and 
Lepidosaphes pinnaeformis, Bch. 
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Gowdey (C. C.). A List of Uganda Coccidae, their Food-plants and 
Natural Enemies. — Bull. Entom. Research, London , viii, no. 2, 
December 1917, pp. 187-189. 

Among the 72 species recorded in this list are included •.—Tach'mlia 
deeoreUa, Mask., parasitised by Aemsidla afriea, Gir., and Coccophagus 
nigropleurmn, Gir., and preyed upon by the caterpillars of Stnthmopoda 
oesteetis, Meyr. ; Pulvimuia jaclsoni, Newst., parasitised bv film- 
stickus gowdeyi, Crawf. ; Cerophstes galeatus , Newst-., parasitised by 
Xcomphaloidella ceroplaslae, Gir., Euri/toma galeati, Gir., and Scutdlista 
cgnnea, Mot3. ; Inglisia conchiformis, Newst., preyed upon by a 
Lepidopterous larva, Eubleimm scilula, Ramb. ; Saissetia okae , Bern, 
parasitised by Coccophagus saintebeuvi, Gir. ; Sticlococcus diversiseta, 
Silv., preyed upon by Eublemma costimacula , Saalm. ; <S, gowdeyi, 
Newst., parasitised by Coccophagus compered, Gir., and Epitetmstichus 
vmndensis, Gir. ; Aspidiotus destructor, Sign., preyed upon by 
Epihchm punctipennis, Muls. 

Zacher (F.). Ein neuer Schadling der Kartofleipflanze. [A new 

Rest of the Potato Plant.] -Deutsche Landwirtschftl. Presse, 
Berlin, xliv, no. 65, 15th August 1917, p. 481. 

In June 1917 a potato field in the district of Teltow was reported to 
be heavily infested with beetles. An immediate investigation showed 
that these were not the Colorado potato beetle, Lcplinotarsa decern- 
Uneata, but a leaf-beetle, Galeruca ta-naceti, L. Observations led to 
the conclusion that the pest had migrated from adjacent marshy 
meadows owing to lack of food duo to the prolonged drought. Owing to 
the shortage of chemicals due to the War, collection of the beetles is 
advised and, as they do not fly readily, steep-sided trenches will 
prevent many from reaching the potato plots. Rainy weather would 
cause them to leave the potatoes as their usual food-plants would 
become available. 


LEGISLATION. 

The Indian Destructive Insects and Pests Act 1914.— Planters’ Chronicle, 
Bangalore, xii, no. 43, 27th October 1917, p. 550. [Received 
3rd December 1917.] 

Orders have recently been passed bringing this Act into force and 
are explained in a recent Government Order, which states that no 
plant is to be imported into British India by land or sea by means of 
the letter or sample post. No plants, except fruits andvegetables 
intended for consumption, potatoes and sugar-cane are to be imported 
into British India by sea except after fumigation with hydrocyanic 
acid gas and at one of the ports prescribed in the Act. 

Plants that are infested with living parasitised insects and are 
intended for the introduction of such parasites may be imported 
without such fumigation if accompanied by a special certificate from 
the Imperial Entomologist to the Government of India that such 
plants are imported for the purpose of introducing such parasites. 

The Insect Pest andQuarantlne Ordinance, No. 5 of 1901.— Ceylon Govt. 
Gazette, Colombo, no. 6,912, 23rd November 1917. 

Additional regulations to those published in 1916 provide that from 
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1st January, 1918, no tea plants or parts of them other than leaf for 
manufacture or tea seed shall be removed from any estate or nursery, 
whether infested with shot-hole borer [Xyleborus fornieatus] or not, 
without a written permit from the Director of Agriculture. From 
1st January 1920, no such permits shall be granted for the removal of 
any tea stumps or plants from any infested area, and no person shall 
remove or receive from any infested area tea plants or any part of 
them. 


Laws of Maine relating to Agriculture .— Maine Dept. Agric. Qtrly. 

Bull., Augusta, xvi, no. 4, December 1917. 

In that part of the agricultural laws of Maine as amended in 1917 
relating to the protection of trees and shrubs from dangerous insects 
and diseases, revised statutes provide for the appointment of a State 
horticulturist to deal with the question. The gipsy moth [iA/maniria 
dispar, L.] and the brown-tail moth [Nygmia phaeorrhoea, Don.] are 
declared public nuisances and their suppression is authorised and 
required under the charge of the Commissioner. Nurseries are to be 
inspected annually and the State horticulturist may inspect any 
orchard, field or garden and order the destruction of diseased trees or \ 
shrubs. Any nursery stock shipped into the State is to bear a 
certificate of inspection, is to be again inspected at the point of 
destination, if required by the State horticulturist, and destroyed or 
returned at the consignor’s expense if he shall so elect. Transportation 
companies are not to transport uninspected stock and the Commissioner 
of Agriculture is to be notified of all consignments received for transport. 

All agents and dealers in nursery stock are required to have a license. 
Any person suspecting the presence of the brown-tail moth [Nygmia 
phaeorrhoea] or of San Jose scale [Aspidiotus pernidosus ] on trees, 
shrubs or vines within the State are to send a notice accordingly to the 
Commissioner of Agriculture, who will then proceed to have these 
inspected and treated. Owners of real estate that is found to be 
infested will be notified that these insects must be destroyed within a 
specified time. The expenditure of money raised in towns for the 
purpose of controlling these insects is regulated by the Commissioner of 
Agriculture. Municipal officers are required to destroy all dead or 
■worthless apple and wild cherry trees along the public ways before 
1st June of each year. Municipal and police courts and trial justices 
are empowered to deal with prosecutions in respect of these regulations. 
The Crop Pest Commission already established may direct the 
Commissioner of Agriculture to make such regulations as the Commission 
deem necessary to prevent the introduction into the State or the 
dissemination therein of any insect pest or plant disease seriously 
injurious to vegetation. 

Under these regulations it has been resolved, and approved, on 
30th March 1917, to appropriate the sum of approximately £7,000 
for the protection of trees and shrubs from insects and diseases during 
the year 1917, and a similar sum during 1918. 

Regulations dealing with adulterated or misbranded goods define 
the standard required for the most commonly used insecticides and. 
regulate the penalties for violation of these laws. 
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Tragardh (Ivar). Vara vanligaste Barkborrar och deras Gangsystem. 

[Our most common Bark-beetles and their Galleries.] — Statens 
SkogsforsdksamtaU, Flygblad no. 8, February 1917, 28 pp., 
27 text-figs. [Received 16th February 1918.] 

This paper is a popular treatise on the characteristic features and 
systems of the galleries of bark-beetles, their feeding habits, choice 
of trees, etc. 

The following species arc dealt with -Myelophilus piniperda, L,, 
M. minor, Htg., Hyhstes aler, Payk., DemJmiorms micam , Kug., 
Hulmgops palliatns, Gyll., Polygmphus poligraphus, L., Ips typo- 
graphy, T i., I. sejdentaius, Boern., I. proximns, Eiclih., I. acitmimUns, 
Gyll., Pityogenes bidentatus, llbst., P. qmdridem , Htg,, and 
P. chalcography, L. 

Ips proximns is recorded for the first time from Sweden, where it 
seems to be common. It has undoubtedly been previously overlooked 
owing to its great resemblance to 7. laricis , and its occurrence has been 
recorded under that species. 

t ragardh (Ivar). 0m de klimatiska Faktorernas inflyiande pa Insek- 
* ternas upptradande. [On the Influence of Climatic Factors on 
Insects.] — Sartryck ur Skogshogskolans Feslsskrifl 1917, Stockholm, 
1917, pp. 428-447, 7 figs. [Received 16th February 1918.] 

After an introductory discussion of the different factors influencing 
the numerical variation of injurious insects, an attempt is made to 
analyse the meteorological conditions during some outbreaks in Sweden. 

In the summer of 1911, Aphis ( Siphomphis ) padi, L, did great 
damage to cereals in southern Sweden. Tullgren, who described the 
outbreak, suggests that the high temperature and the low rainfall were 
the causes of the great increase in the numbers of this Aphid. An 
analysis of the temperature during May-August in 1910 and 1911 
shows, however, that the difference during these years was too small 
to render it likely that the temperature played any important part. 

The difference in the rainfall during May-August, on the other hand, 
was very marked, the total amount in 1910 being about 11J inches, 
whereas in 1911 it was only about 0 inches or 53 per cent, of that 
of the previous year. It is also notable that in 1910 heavy rains 
occurred at the beginning of July at the very time that the Aphids 
had just migrated from bird-cherries to the cornfields, where they 
were more exposed. It therefore seems probable that in the summer 
of 1911 the absence of the controlling factor exercised by high pre- 
cipitation brought about the great increase in the numbers of this aphis. 

As regards Lymanlria ( Liparis ) monacha, L., in Sweden and the 
serious outbreaks of it in 1898-1902, it is of special interest to note 
that it occurred not only in the chief centre in Kolmarden, but 
simultaneously in other parts of Sweden, which at once suggests that 
climatic conditions played an essential part. An analysis of the 
temperature and rainfall during 1896-1898 elicits the fafft that the 
mean temperature in the neighbourhood of Kolmarden during April- 
August in 1896 and 1897 was about 3° F. higher, and nearly 3J° F. 
higher in Kristianstad, than in 1898. The rainfall during April-July 
in 1896 was only 40 per cent, of that of 1897, and nearly the same 
applies to Kristianstad for the years 1896 and 1897. 

(C452) Wt.P5/131. 1,500. 3.18. B.F.&Ltd. Gp.li/3. 
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These analyses do not, however, give any real insight into the 
significance of the altered climatic conditions, and the author, after 
reviewing the work of other writers on this question, points out that 
a solution of these problems can be arrived at only by further 
investigations. 

Tragakdh (Ivar). Undersokningar over gran- och tallkottarnes 
skadeinsekter. [Investigations on the Insects injurious to Spruce 
and Pine Cones.] — Mcddehnde fmn Statens Skogsforsoksanstalt, 
Stockholm, 191 7, llafte 13-14, pp. 1141-1404, cxxxvii-cxlvi, 44 figs. 
English Summary. [Received 16th February 1917.] 

In this paper, which forms the introductory' portion of the investiga- 
tions, only the most common of the injurious insects which are found 
on spruce cones collected during the winter and their parasites are 
dealt with. The investigations were based on about 14,000 cones 
collected from different parts of Sweden and kept in breeding cages of 
the so-called American type. 

Cydia (Laspeyresia) strobilella, L., occurs all over the country 7 . The 
parasites of this moth previously known were : — Nemeritis cremastoides, 
Holm., Ep/iialtes glabratus, Ratz., and Brawn anlhracinus, Nees (?). 
To this number the author was able to add only one species, Epiimis 
geniculatus, liby. Of these parasites Nemeritis cremastoides is 
distributed all over the country and occurs in 78 per cent, of the 
localities, in many of which it attacked more than 20 per cent, of the 
larvae. Ephiulles glabratus seems to be far less common, occurring in 
only 25 per cent, of the localities, in only one of which did parasitism 
reach more than 20 per cent., while in 73 per cent, of the localities in 
which it occurred only 5 per cent, of the caterpillars were attacked. 
Brawn sp., formerly referred to as B. anlhracinus, is not yet definitely 
identified, though it is closely allied to that species. It is common 
all over the country, having been found in 67 per cent, of the localities. 
The importance of these species is considerably increased hv the fact 
that they occur together and in many localities more than 39 per cent, 
of the caterpillars was parasitised by one or the other of them. Epiums 
genicuhlus is very rare, having been found only in three localities. 
It seems likely that it is in reality a parasite of Dioryctria ( Pltycis ) 
abietella and has only occasionally been present in the cones because 
its host was killed before it had time to leave them. 

The spruce-seed midge, Perrisia slrobi, Winn., was bred from cones 
as long ago as 1848, but nothing was known regarding the feeding 
Ratos oi the larva. In 1895 Kitsche found the larvae of a gall midge 
in spruce seeds, hut failed to breed them, and in Germany no further 
attempts seem to have been made to solve this problem [sec however 
this Review , Ser. A, vi, p. 5]. In Finland Sahlberg in 1890 bred a gall 
midge from spruce seeds which he identified with P. strobi. The fact 
that investigators on the one hand found larvae in the seed, which they 
failed to breed, and on the other found cocoons in the scales from which 
gall midges emerged, gave rise to the view that two different species 
occurred. This, however, is not the case ; the larvae feed in the seeds, 
leaving these before pupation and entering the scales, where they form 
the characteristic white cocoons. These cocoons are easily found on 
cutting a cone in two ; they are flask-shaped, rounded at the bottom 
and tapering towards the mouth, which corresponds to an irregular 
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opening in the upper aide of the scale, made by the larva in order to 
facilitate the extrusion of the pupa half-way through the opening, in 
which position the midge emerges. The biological significance of this 
peculiar mode of pupation becomes evident when it is remembered 
that the seeds fall to the ground, whereas the cones remain on the 
trees. If they remained in the seeds and fell to the ground with them, 
the midges would have a considerable distance to travel to find another 
individual to mate with or suitable places for ovipositiou, besides 
being exposed to numerous enemies. Pupating in the cone-scales they 
emerge in the crown of the trees and close to the spot where their eggs 
are laid, being, moreover, well protected in the scales during the pupal 
period. The fact that pupat.iou takes place in the scales is therefore 
doubtless an adaptation which ensures the protection of the species. 
Platygaster ( Triplatygaster ) contorticornis, Ratz., was bred by Ratzeburg 
from spruce cones and was suspected by him of being the parasite 
of P. strobi, but until now this had not been definitely proved. 
The larva of Pbtyyaster is parasitic in that of Perrisia, but does not 
kill its host until it has left the seeds and formed the cocoons in the 
base of the scales, the inflated skin of the larva serving as an extra 
cocoon for the parasite. Platygatler is present with its host all over 
the country, though it was very remarkable that in 1910 in the 
northern part of the country it was not bred in those localities where 
Perrisia was very abundant, whereas in the south of Sweden a high 
percentage of Perrisia always corresponded to a high percentage of 
Platygaster. The majority of those localities from which the cones 
gave a low percentage of Platygaster being situated in the north of 
Sweden, these data seem to justify the inference that in this part of 
the country climatic conditions have been favourable to the re- 
production of Perrisia but not of its parasite. That this species is a 
very effective parasite of Perrisia is shown by the fact that in 25 per 
cent, of the localities the percentage of midges killed by it was 11-20 ; 
in 13 per cent., 21-30; in 10 per cent., 31-40; in 14 per cent., 41-50; 
and in 5 per cent., over 50 per cent. Its value is increased by the fact 
that the females are far more numerous than the males, while in 
Perrisia the number of both sexes is about equal. 

At the beginning of the investigation it seemed very likely that 
some species of the genus Megasligmus would be found in spruce seeds, 
two species of this genus being recorded in Germany with this habitat. 
It is, therefore, very remarkable that during the investigation of these 
14,000 cones the author entirely failed to breed any species of 
Meyasligmus, the part played by this genus in. Central Europe being 
evidently taken in Sweden by Torymus a zuraus, Boh. The mode of 
pupation of Torymus seems to be the same as that of Perrisia , the 
burrows of the former being, however, easily distinguished from those 
of Perrisia owing to the absence of white cocoons. When the adult is 
ready to emerge, the pupa does not become extruded half-way through 
the opening, but remains in the burrow, the adult bitijg a circular 
hole through the wall. 

The two sexes of Aprostocetus strobilanae, Ratz., were described as 
two different species by Ratzeburg, who called the male Geniocerus 
erythrophthalmus and the female Eidophus strobilanae. This mistake 
has not hitherto been corrected, Schmiedeknecht in the “ Genera 
Insectorum ” referring the male to Tetrastichus and placing the female 

(C452J A2 
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in Entedon. This species has not been definitely proved to be the 
parasite of Torymus azureus, though % T ery strong circumstantial 
evidence of this exists. A. strobihnae occurs all over the country and 
seems to surpass even Platygaster in effectiveness. While the latter 
in 63 per cent, of the localities only killed up to 20 per cent, of Perrisia, 
the corresponding figure for Aproslocetus occurs in 30 per cent, of the 
localities. The curves of both species fall at 50-60 per cent, infection, 
but while the largest number of localities for Platygaster is to be found 
where there is no parasitism, the corresponding figure for Aproslocetus 
coincides with a parasitism of 30-4 0 per cent. The curve of Aproslocetus, 
however, at the higher percentage of parasitism is very peculiar, 
rising from 71 to 80 per cent., so that no less than 12 per cent, of the 
localities show an infestation of 91-100 per cent. The localities 
where there is such high percentage prove on examination to be 
precisely those where Perrisia strobi was vcTy numerous, while 
Platygaster was either very scarce or did not occur at all. This seems 
to show that some correlation exists between these facts. The larvae 
of Perrisia and Torymus both live in the seeds of the spruce and 
consequently compete for the same food-supply. The data of bred 
individuals show that the former appears earlier than the latter, and 
there is no reason to suppose that this succession is altered under natural 
conditions. Hence, if a high percentage of the seeds are attacked by 
Perrisia the possibility of Torymus finding a sufficient supply of seeds, 
decreases, and its number is reduced. At the same time the increase 
of Platygaster contorticornis, the normal parasite of Perrisia , has been 
checked, presumably owing to climatic conditions. When therefore, 
Aprostocetus appears, it finds a large number of seeds attacked by 
Perrisia larvae that are not parasitised, and only a few Torymus, and 
in consequence it is forced to attack the former instead of the latter. 

Kemner (N. A.). Gulhariga skinnarbaggen (Blitophaga opaca L.)— 
Centralanslalten for J ordbruksforsok, Flygblad no. 62, June 1916 ; 
Entomoloqiska Avdelninqen, no. 15, 4 pp., 2 figs. [Received 
14th February 1918.] 

This Silphid beetle has repeatedly injured sugar-beet, potatoes and 
barley in Srveden. The adults hibernate in the ground under Btones 
and moss and are markedly nocturnal in their habits, being very 
sluggish during daytime and, when disturbed, dropping to the ground 
and hiding themselves under stones. The eggs are deposited in the 
ground with the aid of the ovipositor and covered with earth. The 
larvae are full-grown in about three weeks and pupate in the soil, the 
adults emerging after about a fortnight. There is only one generation 
a year. This beetle occurs all over Sweden, attacking sugar-beet in 
the south and bailey in the north. Suggested remedies are spraying 
with lead arsenate and rolling the ground. 

Kemner (Nc A.}. Artviveln {Sikma lineatus L .) — Ventralanstalten for 
J ordbruksforsok, Flygblad no. 63, June 1917 ; Entomologiska 
Avdelningen, Stockholm, 1917, no. 16, 4 pp., 5 figs. [Received 
14 th February 1918.] 

This paper contains a short description of the biology of Sitoms 
( Siterna ) lineatus and the remedies employed to deal with it. The 
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adult weevils hibernate in moss and under dry leaves and appear in 
the spring, attacking the leaves of Leguminosae, especially of beans 
and peas. When quite young the plants generally succumb, though 
larger plants do not suffer greatly, even if the loss of foliage amounts 
to 10-20 per cent. Later in the season the larvae attack the roots of 
the plants, especially the bacterial nodules. The number of egg3 laid 
is probably not high, a female in captivity producing only six larvae. 
The larvae become full-grown in from four to six weeks, and in the 
middle of July the pupae are found in cells beneath the plants. 
Rota tion of crops is recommended as a remedy. 

Kemnep. (N A.). Rapsbaggen (Meligethes aeneus, F.)— Cenlrahnstalten 
fiir Jordbruksforsok, Flygblad no. 64, June 1917. Entomologiska 
Aedelningen, no. 17, 4 pp., 3 figs. [Received 14th February 1918.] 

As a rule only one annual generation of Meligethes aemus occurs in 
Sweden, though during warm summers two may be present. This 
Xitidulid beetle is distributed all over the country and is common 
everywhere. In 1892-1895 it did so much injury to the rape fields of 
Gotland that the cultivation of this plant had to be abandoned. It 
seems questionable whether spraying with arsenicals is advisable, since 
it has been ascertained that this may interfere with the bearing of the 
plants. The author, therefore, suggests the use of nets. During the 
outbreak in Gotland, Lampa with the help of a net collected no less 
than 133,000 beetles in 15 minutes, 95 per cent, of which were 
Meligethes. Another method which has proved very useful in Germany 
is the so-called Sperling’s apparatus, consisting of boards covered with 
tar, which are dragged between the rows about a foot above the ground. 

Kemker (N. A.). Bjorksackmalen (Coleophora fuscedinella, Zell.) och 
dess upptradande aren 1915-1917. [The Birch Sack-moth, Cole- 
ophora fuscedinella, Zell., and its Occurrence in Sweden in 
1915-1917 .] — Meddelande fran Cenlrahnstalten for Forsoksva- 
sendet pa Jordbruksomrddet, no. 162; Entomologiska Avdelningen, 
no. 28, 28 pp., 30 figs. [Received 14th February 1918.] 

During the years 1915-1917 birches over a large part of Sweden 
were attacked by Coleophora fuscedinella, Z. The moths appeared in 
the end of June and the beginning of July ; they are somewhat 
nocturnal in their habits and are therefore easily overlooked, the 
damage done by the caterpillars being sometimes ascribed to frost. 
The eggs are deposited on the smallest twigs, on the half-opened 
leaves and on the scales of the buds, two or three together, and are 
concealed as much as possible. The larva hatches in a fortnight and 
makes a blotch-mine in a leaf. A nevv mine is afterwards made which 
forms the case of the larva and concealed in this it makes other mines 
in the leaves. As the larva increases in size it adds small rings of leaf 
to the anterior margin of the case, which becomes horn*shaped. In 
this case hibernation takes place, the larva deserting the leaves and 
attaching the case to a twig in the autumn. In May of the following 
year, the larva leaves its winter quarters and begins to attack the 
young leaves one after another, doing at this time far more damage 
than during the precious autumn. In many localities the birches 
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were practically defoliated, and when this was repeated the following 
year they succumbed. In many localities, especially in Smaland during 
1915, 19-20 per cent., and in 1916, 50-90 per cent, of the birches were 
defoliated. 

The following parasites were bred from the larvae : — Hemiteles sp., 
Itopleclis maculator, F., Glypta sp., Phobocampa sp., Agathis mripes, 
Th., Apanteles (?) sodalis. Ilal., Pezomachus inslabilis, Foist., Angitia 
sp., Apanteles coninus, Reinh., A. mnthostigma, Hal., A. mesamnthus, 
Ruschka, sp. n., Microdus mediator, Nees, Uabrocytus mdialis, Th., 
Dibmchys boucheanus, Ratz., Elasmus viridiceps, Th., Cirrospilvs 
pictns, Nees, Miotropis sulcicrisla, Th., Chrysoclians ebngata, Th., and 
Geniocerus charoba, Walk. 

Kemker (N. A.). Stjalkbocken ( Phytoecia cylindrica L.) ett skadedjur 
pa flockblomstrigs vaxter bl. a. pa morotplantor for froskord. 

[Phytoecia cylindrica L., an Enemy of the Umbellatae, including 
Seed Carrots .] — Meddehmde fran Centralanstallen for Jordbmks- 
fbrsok, no. 139 ; Entomologiska Avdelningen, no. 26, 8 pp. 8 fig-. 

In the botanical department of the Agricultural Experiment Station 
at Stockholm, the Longicorn beetle, Phytoecia cylindrica, did great 
injury to seed carrots in the autumn of 1915. The stems of the plants 
were pierced through by the larvae from one or two feet above the 
ground down to the roots. On lawns in the neighbourhood where 
Anthriscus silvestris grew in great numbers, about 90 per cent, of this 
plant was injured in the same way. There is one annual generation, 
the eggs being laid during the summer and the larva hibernating and 
completing its metamorphosis in early summer of the following year. 
The pupae are found in old, dry stalks. The attack not only greatly 
diminished the crop, but only 30 per cent, of the seed obtained 
germinated. 

Tullgren (A.). Landtbruksvaxternas flender och vanner bland de 
lagre djuren. [The Enemies and Friends of Agricultural Plants 
amongst the lower Animals.] — Stockholm, 1917, 142 pp., 68 figs. 4 
coloured plates. 

This is a popular treatise on the agricultural pests of Sweden and 
their parasites, especially adapted for the use of the agricultural schools. 
It contains a short introductory chapter dealing with the systematic 
position of insects, their classification, morphology and development, 
and the different kinds of injury caused by them. In the subsequent 
chapters the different pests are treated according to their systematic 
position. The last chapter deals with methods of control and a key 
arranged according to the different types of injury is appended. 

Hotta (G.). Cha no shakkakuchu ni kwansuru chosa. [Gcometrids 
injurious to the Foliage of Tea .] — Special Report of Tea Plantation 
Experiments, Prefecture of Shidzitoka Agric. Expt. Station, October 
1917, 21 pp., 3 plates. 

The report contains descriptions of the early stages, habits and life- 
histories of six species of Geometridae found in Japan injurious to the 
foliage of tea, viz. : Janlcowskiafuscaria, Leech, Boarmia (heae, Mats., 
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Gonodontis obliqmria, Moore, Lycia robiistum , Butl., and Boarmia 
seknaria, HI). Otter food-plants of these moths previously recorded 
by other entomologists or from the author’s own experiments are : — 
For T. fiisairia : Thea japonica, T. sasanqua, Acer pahmtum, Pyrus 
florib’imia and Pnimis tomentosa. For B. them: Primus communis. 
For L. robiistum : Eimja japonica, and Pyrus malm var. tomentosa-. 
For B. seknaria : Morns alba. Keys to the larvae and imagines are 
appended. 

Preventive measures arc also discussed. As the eggs are laid under 
the bark of pine trees near the tea plantation, they should carefully 
be searched for and collected. Spraying with a mixture of insect- 
powder, soap and water, while the larvae are still young, is also 
recommended. 

Ishiwata, Shioetane. Note on a Species of Nosema infecting Attacus 
cynthia , Drury. Ji. of Parasitology, Urbana, III, iii, no. 3, March 
1917, pp. 136-137, 8 figs. 

This paper describes a species of Xosema, closely allied to N. bombycis, 
Xiig., found in dead larvae of Attacus cynthia, Drury. 

Axdekson (S. F,). Outdoor Culture of the Grape-vine in New Zealand. 

— Jl. Agrk., Wellington , N.Z., xiv, no. 4, 20th April 1917, 
pp. 278-292, 4 figs. [Received 2nd January 1918.] 

Grape-vines in New Zealand are not greatly troubled by insect 
pests. Phylloxera is confined to a few localities id the far north of the 
Dominion, and need not bo present there if the growers would take 
advantage of the resistant grafted vines available from the horti- 
cultural stations. Cryptobhbes gnididla (Albinia wokiana) and 
Thyridopteryx herrichi spin webs among the fruit and eat the stems 
of the berries at the time when these are about half grown. The 
remedy is a spray of U lb. arsenate of lead to 50 gals, water. Pseudo- 
coccus (mealy bug), which is the most serious pest of vines cultivated 
under glass, is not of much importance in vineyards, except where 
there is a general neglect of pruning and cleaning ; in such cases the 
best treatment is the removal of all rough, scaly bark after pruning, 
and syringing with hot water. 

Campbell (J. A.). Work for the Coming Month. The Orchard.— Jl. 

Agric., Wellington, N.Z., xiv, no. 4, 20th April 1917, pp. 308-311. 
and xv, no. 5, 20th October, 1917, pp. 221-226. [Received 2nd 
January 1918.] 

San Jose scale [Aspidiolus pemkiosm ] is the most prolific and 
destructive of all orchard insect pests, and, although easy to destroy, 
is most difficult to eradicate, as any small number of individuals that 
escape spraying are sufficient to start a new infestation, which rapidly 
attains the same extent as the previous one. If the scraping of trees 
to remove rough bark was made compulsory, as it is in {Tasmania for 
the control of codling-moth [Cydia pomomUa\ , it is probable that the 
difficulties of eradication of this scale, which shelters under the bark, 
would be greatly minimised. The greatest amount of damage to fruit- 
trees is done from the time the sap ceases to flow until the scale becomes 
dormant, which in a mild season is well into the winter. In order to 
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check this injury in the early autumn it is advisable to spray before 
priming Oil emulsion is the most reliable spray, but cannot with 
safety be applied to peach trees so early, and for this reason lime- 
sulphur 1 : 15 is preferable. 

General recommendations for summer sprays aTe as follows : — On 
pip-fruits, for codling moth [ Cydia pomonelh ;], leaf roller [? Tortrix 
■ postvittam ] and pear slug [ Eriomnipoides limacim], arsenate of lead 
powder 1 lb., or paste to 2 lb., to 50 gals, water. For bronze beetle 
and brown beetle, J gal. resin solution should be added. For woolly 
aphis [Eriosoma hnigerum], Black leaf 40, 1 to 800, combined with 
arsenate of lead. For red mite [Tetranychvs] and other sucking insects, 
Black leaf 40, 1 : 800 ; lime-sulphur, 1 : 100 or 1 : 120, or atomic 
sulphur, 10 lb. to 100 gals, water, combined with arsenate of lead. On 
stone-fruits, for red mite, whale-oil soap and atomic sulphur, 8 lb. 
to 100 gals, water. 

Lesn'e (P.). Carabides nuisibles aux Fraisiers. [Carabids injurious 
to Strawberries.] — Jl. d’Agric. Pratique, Paris, xxx, no. 26, 
27th December 1917, pp. 504-505. 

Among the Carabids there are a number of genera that are normally 
phytophagous, such as Zabrus, Ditomus, etc,, or omnivorous, such as 
certain species of Amara, as well as some carnivorous species that 
devour the sweet pulp of certain fruits ; these include Car (thus, 
Calathus, etc. Beetles of both categories are found attacking the 
ripe fruit of strawberries, especially Pterostichus mdanarius, 111., 
Steropus madidus, F., and Calathus fuscipes, Gocze. Ophonvs ruficornis 
attacks only the seeds, but the slight wound left on the fruit in tearing 
these out is however sufficient to cause a rapid deterioration, and these 
attacks have been known to ruin as much as one-fifth of the crop, 
In the forests of Central Europe O. ruficornis also devours the seeds of 
conifers and other plants in the seed-plots that are covered with boards 
to protect them from the attacks of small rodents and birds. Seeds 
of Maclura amantiaca have been devoured on more than one occasion, 
proving that this species is definitely phytophagous. 0. ruficornis is 
nocturnal, flying freely on warm summer nights, and can travel some 
distance to reach its preferred food-supply. Harpalus distinguendus 
is another Carabid that has also caused damage to strawberries in the 
neighbourhood of Poitiers. 

The question of controlling these Carabids on strawberry beds has 
not been solved. The straw that is laid on the ground to keep the fruit 
clean unquestionably encourages the presence of nocturnal insects that 
fin d shelter in it during the day. It is considered probable that traps 
might be advantageously used in such cases : handfuls of grass or 
squares of matting kept in a moist condition and scattered in the beds 
would doubtless attract many insects and allow of the capture of a 
number of them each day. 

Reports of 'County Horticultural Commissioners. — Mthly. Bull. Cal. 
Stale Commute. Hortic., Sacramento, vi, no. 11 & 12, November- 
December 1917, pp. 415-482. 

This bulletin contains an article from each of the county horticultural 
commissioners in the State of California, the subjects being as varied 
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as the interests of the counties represented. Systematic examination 
and interception of imports arriving by rail and post are carried out 
and manv insect pests and diseases are thus prevented from entering 
the State, while a continuous patrol for the purpose of discovering 
insect infestations is maintained. Much help is given to entomologists 
in the colonisation of parasites, the common Coceinellid, Hippodamin 
conmgens being distributed largely by the commissioners. The 
insectary at Alhambra is investigating the mealy bug [Psendomxm 
citrophihs] which has caused so much damage to the orange-growing 
industry. Experience has shown that this pest can be controlled in a 
great measure by natural enemies, provided that the Argentine ant 
[. [ridomyrmex humilis] be kept from the trees. Tests for ant control 
are being made with bands, poisons and trap-nests. The distribution 
of the Sicilian mealy bug parasite [Leptomastiz] is being undertaken, 
and it is hoped to colonise large numbers during the next season. 
Several newly-introduced Coccinellids are beiug tried, as well as some 
native predators, such as the brown laccwing [Hemsrobius pacifims] 
and Leuco pis. 

The enforcement of the Fresh Fruit Standardisation Law, which 
became effective on 27th July 1917, has resulted in a great diminution 
in the quantity of infested and diseased fruit coming to the Alraeda 
County arkets. In Martinez, pear-trees were heavily infested with 
Ermo>n.-i pyricofa (pear root aphis), and dwarf pears were eventually 
substituted for the French variety with good results. Cotton-growing 
has now become established in Imperial County and is free from any 
serious insect pests. Lygus pratensis (tarnished plant bug), Baccda- 
trix sp. (cotton leaf perforator), HeUolhis ubsolela (cotton bolhvorm), 
crickets, grasshoppers and Aphids are all present, but. in small numbers. 
The cotton boll weevil [Anthonomus grandis] and the pink bolhvorm 
[Pectinophom gossypieUa ] have so far been rigorously excluded. 

Grapes in many localities are badly infested with the grape mealy 
bug, Pseudococcus bakeri. Soon after the last moult the adult females 
make their way to the maturing grape clusters, settle down and feed 
on the berries, with the result that large quantities of honey-dew are 
exuded, which spoils the fruit for the market. Experiments in control 
are beiug conducted by the United States Department of Agriculture. 
It is already evident that control measures cannot be adopted during 
the growing season, but are best applied during early spring before 
the leaves appear. The young insects are then feeding on the tender 
cambium of the spurs, having emerged from their winter quarters 
underneath the old bark ; a driving spray directed towards the crevices 
from every angle will then kill large numbers. 

In Los Angeles County a great variety of plants and trees are grown, 
nearly all ox which are host-plants for some species of insect pest ; it 
is therefore not surprising that more than £50,000 is spent annually 
in their control, the enforcement of the laws providing for insect 
control being in the hands of the county commissioners. 

In Marin county the most common and persistent pesta are Aphids. 
They are largely controlled by native Coccinellids, but these appear 
so late in the season that spraying is necessary to prevent injury to 
young fruit. Scale-insects are also troublesome, having a large range of 
food-plants and being difficult to control, spraying or fumigating often 
being impracticable. They have not as yet, except in a few localities, 
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caused serious losses to the fruit crop. The black scale [Saissetki oleae] 
was formerly a serious pest of ornamental and fruit trees, but has now 
been greatly reduced by its natural enemy, ScuteUisla. The cottony 
cushion scale [Iceryit purchasi ], formerly a serious menace to ornamental 
trees, has been to a large extent controlled, and would be better 
checked if Novius ( Vedalia ) cardinalis were more plentiful ; this 
Coccinellid for some reason is not multiplying rapidly. The codling 
moth [Cydia pomoneUa\ rarely appears on apples in the coast districts, 
but in the interior is a serious pest. Hitherto it has been necessary to 
depend upon voluntary action on the part of growers to keep the pest 
in check, but it is hoped that the new Standard Apple Act will produce 
better results. The growing of currants for commercial purposes has 
practically been abandoned owing to the currant fruit fly [Epockra 
canadensis]. The growing of beans has been much interfered with by 
the prevalence of the two-spotted mite [Tetranychus tetanus ], but dry 
sulphur has proved a satisfactory treatment for it. Anarsia UneatelJa 
(peach twig borer) was for many years the cause of losses amounting 
to as much as 50 per cent, of the peach crop ; this pest is now 
absolutely controlled by the use of lime-sulphur spray in the spring 
when the blossom buds are swelling. 

Spraying of citrus trees against scale-insects in San Bernadino has 
led to the conclusion that it is not as efficient as fumigation, is more 
expensive and causes greater injury. Sprays containing arsenic are apt 
to cause severe scorching of the fruit, dropping of leaves and dead 
wood, while miscible oils cause defoliation and spotting or dropping of 
fruit. Sulphur sprays frequently scorch the fruit, when applied during 
high temperatures ; a large quantity of soap also seems to bleach or 
discolour the trees and scorch the fruit. Kerosene and oil distillate, 
when properly emulsified, did little visible damage and u'hen carefully 
applied controlled the scales as well as any other spray. All sprays, 
when strong enough to kill scale-insects, do more or less injury to citrus 
trees, and these are only recommended in the case of very young trees 
that might be injured by a fumigation tent or for trees that it is 
impossible to fumigate. 

The advisability of clearing away all weeds and rubbish in the 
autumn, and of taking down fences with their accompanying weeds 
wherever possible, is strongly urged as being of great assistance in the 
control of brown mites, potato tuber moth [Phtkorimaea opercMla], 
various Aphids, thrips, cutworms, grape root worm [Fidia riticida j and 
many other pests. 

During recent years fruit-growers on the Pacific Coast have been 
waging an uphill fight against increasing losses from the depredations 
of various Aphids ; apples, prunes, walnuts and pears have all suffered 
heavily. In particular, the appearance of the pear root aphis [£i iosoma 
pyricola ] has necessitated some control being used for this pest and it 
was found that Black leaf 40, 1 part to 1 ,000 parts waiter, poured into 
the soil around the roots practically freed the trees from the root- 
infesting fojms. The experiment was then tried of planting a plot 
with tobacco, the refuse from this growth being chopped up and placed 
in trenches around the fruit-trees, 5 lb. being used for each tree. This 
was first applied in November and the rest towards the end of 
February : the second application seemed to be the most successful and 
an orchard badly attacked by both this species and Eriosoma hnigenm 
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is now entire!}’ free from infestation. The waste from cigar factories 
can be obtained cheaply for use in this way, and can be made into a 
spray of the same strength as a 1 to 2,000 dilution of Black leaf 40 to 
which may be added 6 lb. commercial flour paste jelly to 100 U.S. oals. 
water and 10 lb. atomic sulphur. Though this treatment for root- 
infesting forms of Aphids is still in the experimental stage, it is 
considered worthy of recommendation to growers. 

Experiments in the control of Coccus citricola (grey scale) on citrus 
trees in Tulare County again proved the superiority of fumigation over 
spraying. In spraying the bad effects are often riot evident until the 
following year, when there is frequently, as in the case of pvrox, more 
or less severe injury to the smaller twigs, while the useful Coccinellid, 
Nonas cnnlinolis, is destroyed bv it.. 


Bbock (A. A.). The Control of Walnut Aphis ( Ckromaphis juglatuli- 
cola).- Mthly. Bull. Cal. Stale Commits. Ilorlic., Sacramento, y\, 
no. 11 & 12, November-December 1917, pp. 4711-479. 

Considerable injury occurs to walnut trees in Santa Paula Countv 
owing to the depredations of Ckromaphis juglandicola, a heavy 
infestation in one year usually being succeeded by a light one in the 
following year. In 1917 the infestation promised to be very severe in 
the early summer and spraying experiments were started as soon as 
the conditions warranted treatment. Half a pint of nicotine sulphate 
to_ 4 lb. whale-oil soap with 200 U.S. gals, water was found quite 
efficacious in killing the Aphids, though a stronger solution acted more 
quickly. Predators assist considerably in control of this aphis ; the 
chief are the Coceinellids, Olla abdominalis and Psyllobora taedata, less 
important ones being Coccinella californim , Ilippodnmia convergent 
and H. ambigua. In a moist season a fungus destroys this Aphid in 
large numbers. The effect of spraying show'ed that trees so treated are 
much less damaged by hot weather than unsprayed ones, probably 
because they put out new growth that protects the nuts. They were 
also free from the sooty mould, which always follows the attacks of 
C. juglandicola. A tobacco dust spray with lime or sulphur as a carrier 
promises to be an effective and economical method of controlling this 
pest, though the liquid spray is recommended as a better all-round 
treatment in the case of severe infestation. 

i olok (W. H.). The Apple Leaf-mining Case-Bearer ( Cole tpitom 
■voided). — Mthly. Bull. Cal. Slate Commits. Hortic., Sacramento, vi, 
no, 11 & 12, November-December 1917, pp. 4G3-467, 6 figs. 

For several years past an unusual type of injury to apples in Pajaro 
i alley, California, has been observed, one or more small punctures 
appearing in the skin and extending a short distance into the pulp. 
This injury was found to be due to a new species of case-bearing larva, 
the life-history and habits of which were studied during 1910. The 
presence of the insect on the fruit is evidently accidental, the foliage 
being the principal food. The first eggs were observed in the laboratory 
in early July ; they are placed on the under-side of the leaves among the 
plant hairs and are so small as to be difficult to find. The flat side of 
the egg is tightly pressed against the leaf-surface, and upon hatching 
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the young larvae bore directly into the leaf through the bottom of the 
egg. For one or two instars the young caterpillars remain within the 
leaf as true leaf-miners, the first larvae in cases being observed on 
13th August. After loosely attaching the edge of the case to the leaf- 
surface, the larva eats through the epidermis and begins to feed on the 
interstitial cells. Feeding continues during su mm er and autumn, 
hibernation beginning early in November when the larvae are about 
one-fourth grown. Hibernation continues within the case until the 
blossoms begin to open in the following spring. It is these spring 
larvae that are likely to injure the fruit. There are apparently two 
spring moults, and the larvae grow rapidly until pupation, which lasts 
from the middle of May to the middle of June. 

While 0. mlcJcei, Heinrich, increases but slowly, having only one 
generation in a year, it is so well protected by its case and its leaf- 
mining habits that control is difficult. The case, and the habit of 
exclusively internal feeding, completely protects this species from 
arsenical sprays in the summer and lime-sulphur in the winter. Oil 
emulsions, unless applied with great thoroughness and at very 
concentrated strength, fail to kill the hibernating larvae. Natural 
enemies, one of which reared from this species has been identified as a 
species of Microbracon, are very few in number, the parasitism of the 
pupae never having exceeded 3 per cent. Attempts have been made 
to destroy the larvae by defoliation of the trees as soon as the fruit is 
picked ; this however is difficult to effect as the defoliation has to he 
very rapid, the fruit seldom being entirely picked before mid-October 
and hibernation beginning in November. Neither crude oil emulsion 
nor lime-sulphur solutions were successful as defoliators, and the lame 
on trees so treated were as abundant as elsewhere. Caustic solutions 
with sodium nitrate proved too strong and killed the foliage too 
quickly to allow of shedding. Contact insecticides were then tried 
early in the spring, when the larvae were leaving hibernation. Trees 
were sprayed on 5th April with 3 lb. nicotine sulphate to 8 lb. flour 
(worked into a paste) and 12 lb. milled sulphur, made up with 200 
U.S. gals, water. A second application was given on 2nd May. The 
results showed a great reduction in the numbers of 0. voldcei on the 
sprayed trees, hut the table given shows that the control of the codling 
moth [ Cydia pomonella ] and the fruit-tree leaf-roller [Cacoecia, 
argyrospih ] is not so effective by this means as with arsenicals. 

IIaskew (F.). Quarantine Division. Report for the Months of August 
and September, 1917 . — Mthly. Bull. Cal. Slate Commiss. Horlic., 
Sacramento, vi, no. 11 & 12, November -December 1917, 
pp. 483-484. 

The following pests were intercepted From Australia : Ettle- 
canium corni and mites on gooseberry plants. From China : Cylas 
fonmearius in sweet potatoes. From Guatemala : Ceraputo sp. on 
orchids. From Hawaii : Coccus longvlus on betel leaves ; Diaspis 
bromeliae and Pseudococcus bromeliae on pineapples ; Trypetid lame 
in decayed peaches and cucumbers ; weevils in seed pods. From 
India : Pseudococcus sp. on pomelos. From Japan : Aulacaspis 
pentagom on a cherry tree ; Lepidopterous larvae in beans and dried 
figs : Psevdaomdia duplex on camellia ; weevils in dry herbs and roots 
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and sweet potatoes. From Java : Calandm oryzae in rice ; Pseudo- 
coccus sp. on pomelo. From Nicaragua : Spermophmjus pcctoralis in 
beans. From Tahiti: Borer larvae in dry citrus wood. From Arizona: 
Heliothis (Chloridea) absoleta on maize. From Central America : 
Aspidiolus cyamphylU on bananas. From Colombia : Diaspis 
boisdumli, Chrysomphalus perseae and Isosoma orchidmrum on orchids. 
From Louisiana : Lepidopterous larvae on vine3 ; Lepidosaphes ulmi 
oil apples; and Aspidiolus cyanopliylli on bananas. From Mexico: 
Coleopterous larvae in coquita nuts. From New York : Diaspis 
boisdumli and Eucalymmtus tessellatus on orchids ; Pseudococcus sp. 
oil crotons and other ornamental plants. From Washington : Yenturia 
ineqmlis on apples. From Florida : Hemichionaspis aspidistra « on 
ornamental plants. From Oregon : Codling moth [ Cydia pomoneUa\ 
in pears. 

Horton (J. R.). Three-lined Fig-tree Borer. — Jl. Agric. Research, 
Washington, D.C., xi, no. 8, 19th November 1917, pp. 371-382, 
3 plates. 

The three-lined fig-tree borer, Plychodes trilineatus, L., is a large 
Cerambycid beetle that does considerable damage to fig-trees ( Ficus 
carica) by boring into the larger branches and trunks. It occurs 
throughout the southern United States and has been reported from 
parts of Mexico, all the States of Central America, the West Indies, 
Venezuela and Colombia, and Tahiti. 

The greatest amount of damage is done by the larvae, which bore in 
both dry and green wood, preferring that which is partly dead and has 
lost some of its sap ; hence they principally attack trees or branches 
that are diseased or inj ured. 

The eggs are inserted into the bark near wounded or decaying spots, 
and rarely, if ever, in perfectly sound healthy bark ; they usually occur 
singly, though as many as five may be found together. 

Those individuals that complete their larval stage in one season 
have an average larval life of three months, while overwintering ones 
live in the wood for about 1 1 months. As they are feeding during most 
of this time, the possible amount of damage that they may do is great. 

The larvae, which, though soft-bodied, are extremely resistant to 
mechanical injury, tunnel to a point near the surface when ready for 
pupation, and emerge after a pupal period of 24 days by cutting a 
circular exit-hole through the bark. The adults, which feed on the 
tender bark of the smaller fig stems and also during the fruiting season 
upon ripe and nearly ripe figs, have an average life of 3 or 4 months. 

Emergence of the adults takes place from March to early December, 
the maximum being reached in September. There is no true hiberna- 
tion period, but only one of comparative inactivity from December to 
February inclusive. 

The chief remedy is the prevention of infestation by keeping the 
trees in the healthiest condition possible, avoiding injury by breaking 
limbs, or bruising the bark in cultivating and picking the fruit, and 
treating wounds with a protective paint composed of five parts of 
coal tar and one part of creosote. The borers may in some cases be 
killed by injecting carbon bisulphide into the tunnels and plugging the 
openings with putty, but this method is impracticable where the 
infestation is severe and well advanced. 



Wade (0.). The Sycamore Lace-bug ( Corythuca ciliala, Say ).—Agric. 
Expt. Sta., Stillwater, Oklahoma, Bull. no. 116, July 1917, 16 pp., 
7 figs. [Received 3rd January 1918.] 

The Tingid bug, Corythuca ciliata, is widely distributed throughout 
the United States, being found wherever its host-plant, Platanus 
occidentals (western sycamore or buttonwood tree), thrives. It has 
not, as yet, been found on other host-plants, though it attacks two 
allied trees, P. wrighti in Arizona and New Mexico and P. raeemosa in 
California, but has never been found on P. orientals (eastern plane 
tree). 

Injury to the foliage is caused by the adults, which live and breed 
exclusively on the downy under-surface of the leaf. The insect 
hibernates in the adult stage under the loose, rough bark of the trunk, 
and occasionally in cracks and crevices of neighbouring fences, being 
able to withstand a temperature of 10° below zero. As soon as the 
trees are well in leaf it ascends to the foliage and begins feeding, 
opposition taking place in about 10 days. The eggs which are laid 
along, and firmly attached to, the projecting larger veins on the under- 
surface of the leaves, hatch in from It to 21 days, the insect, after 
4 moults, reaching maturity in 33 to 46 days and females of this first 
generation beginning to oviposit in 8 days. 

None of the insects that prey on this lace-bug can be regarded as 
efficient natural controls, hence measures must be taken against the 
adult by means of a contact spray, the eggs being invulnerable owing 
to the secretion covering them. The best results have been obtained 
with a fish-oil soap solution used according to the formula, 1 lb. 
fish-oil soap to 6 0.8. gals, water (preferably soft). This must be 
applied under a pressure of at least. 15(1 pounds, bv means of a large 
disc nozzle, owing to the difficulty of reaching the insects on the under- 
sides of the leaves. A second application should be made a fortnight 
later against the young that have hatched out in the meantime. 

Experiments with nicotine sulphate, concentrated lime-sulphur and 
kerosene emulsion, gave unsatisfactory results, the last of these causing 
severe injury to the foliage. 


Knight (H. H.). New Species of Lopidea (Miridae, Hemip.). — Ettiom. 
News, Philadelphia, xxviii, no. 10, December 1917, pp. 455-461, 
5 figs. 

The new species of Lopidea here recorded from the eastern United 
States include : L. heidemanni, found breeding on elm ( Vlmus ), the 
nymphs feeding and maturing on the tender terminal growth of young 
trees, and on yarrow (Achillea millefolium), indicating that this species 
has a wide range of food-plants. It was also taken in considerable 
numbers on 'Solidago mgosa, in company with L. media.. L. salicis was 
found only on black willow (Salix nigra) ; L. reuteri, found breeding 
on witch-hazel ( Ilamamelis virginiam) ; and L. staphylme, on the 
American bladder nut, Staphylea trifolia, where the nymphs feed on 
the tender foliage during July, the first adults maturing on 18th July 
and many subsequently migrating to hickory trees in the vicinity. 
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Gibson (A.). A Little Known Cutworm, Euxoa excellens, Grt.— 
Canadian Entomologist, London, Ont., xlix, no. 12, December 1917, 
pp. 401-403. 

Since the first record of this pest in 1885, Euxoa excellens has been 
abundant in certain years, doing serious damage to various growing 
vegetables. In 1916 an outbreak was reported and investigated north 
of Vancouver. The moths are on the wing in British Columbia in late 
August and September. Nothing definite is known regarding the 
early life-history of the insect ; from present knowledge it would 
appear that the winter is passed in the egg-stage ; possibly during 
certain seasons hibernation may also occur in the young larval stage. 
From larvae collected in 1916, the Ichneumonids, Amblyteks subfuscus, 
Cress., and A. nuncius, Cress., were reared, while many of the larvae 
were destroyed by the fungus, Sorosporella uveUa. Poisoned bran was 
used with much success, 95 to 100 per cent, of the cutworms being 
destroyed by this means. 


Malloch (J. R.). Key to the Subfamilies of Anthomyiiciae.— Canadian 
Entomologist, London , Ont., xlix, no. 12, December 1917, 
pp. 406-408. 

The divisions of the subfamilies of Anthomyiidae adopted by the 
author differ considerably from those of European authors, and are 
based upon larval and pupal as well as imaginal characters. Separate 
keys are given for the sexes. It is hoped to publish keys to the genera 
of these subfamilies shortly. 

Ross (IV. A.). The Secondary Host o! Myzus cerasi.- -Canadian 
Entomologist, London, Ont., xlix, no. 12, December 1917, p. 434. 

Recent literature dealing with J ty-.ns cerasi (cherry aphis) shows a 
considerable difference of opinion as to whether this Aphid is migratory, 
but the observations of the author lead him to believe that this is the 
case. Apterous forms reside throughout the season on the primary 
host (cherry) and in addition winged forms produced during the summer 
migrate to a secondary host and there establish colonies. In Ontario 
the favourite plant is apparently the wild pepper-grass, Lepidium 
apetalum, to which M. cerasi is readily transferred from cherry. No 
doubt other crucifers serve as summer hosts, and in insectary 
experiments colonies of M. cerasi have been successfully established on 
Capsella bxrsa-pasloris, Bmssica arvensis and Erysimum cheiranthoides, 
but these results have not as yet been verified in the field. 

Van Zwaluwenbuhg (R. H.). Insects affecting Coffee in Porto Rico. 
— Jl. Econ. Entom., Concord, N.H., x, no. 6, December 1917, 
pp. 513-517. 

Although coffee has been cultivated in Porto Rico ior about 150 
years, and ranks second in importance only to sugar-cane, little 
attention has been given to the insects affecting it. The present paper 
is a summary of the studies of the late Dr. C. IV. Hooker, which 
extended over a number of years, and of the observations of the author. 
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Leucoptera cojfeclla, Staint. (coffee leaf-miner), is the most generally 
distributed pest of coffee, which is its only host-plant, and was probably 
introduced with the first coffee plants into Porto Rico. Eggs are laid 
on the upper leaf-surface and hatch in about 5 days. The larva mines 
in the parenchyma. After about 11 days the fully-grown larva 
emerges through a hole in the upper surface of the mine and spins its 
cocoon, usually on the under-sidc of the leaf, the pupal stage lasting 
5 or 6 days. The adult moths are swift nocturnal fliers, hiding under 
leaves during the daytime ; they live from 1 to 4 days. Artificial control 
of this insect has been as yet unsatisfactory. Nicotine sulphate spravs 
are partially effective for the larvae, but fail to kill the eggs. Two 
Chalcid parasites, Zagrammosoma muUilineatum, Ash., and Chrysochans 
livida, Ash., destroy this miner in its larval stage, the latter at times 
being responsible for at least 30 per cent, mortality, 

Lachnopus sp. (coffee leaf weevil) is abundant in many plantations, 
but is not known to occur at elevations less than about 1,000 feet. 
The adults are found in April and May feeding on the leaves, 
blossom-buds and newly set berries. The life-history of this weevil 
has not been ascertained ; field observations indicate that the life- 
cycle occupies one year. Eggs are laid in masses between two 
overlapped leaves ; the larvae upon hatching enter the ground and 
feed on the roots, but the greatest damage is done by the adults, 
Yilex divaricata is also attacked. A Chalcid has been bred from what 
appeared to be an egg-cluster of this insect. Shaking the trees and 
hand-picking during April and May are recommended) but have not 
yet been tried on a large scale. 

Ants are serious pests of coffee in some districts. Mymelachiski 
mnbigm , Forel, subsp. mmulontm, Wheeler (coffee-shade ant) eats 
out longitudinal tunnels in which it rears its brood and cultivates 
colonies of two species of soft scales ; when the host-tree is coffee, the 
scale concerned is a Pscttdococcus ; in most of the trees grown for 
shading coffee the scale is a fleshy, pink scale representing a new species 
of Coccus. Various poisoned baits have been tried without success ; 
the only possible control seems to be the felling and burning of all 
infested growth and the planting of temporary shade, such as banana, 
in which this ant will not form colonies, and replanting of permanent 
shade trees after several months. This method is expensive and of 
doubtful permanent value. Another ant, Wasmannia auropmiclala, 
Roger, is reported as occasionally killing or displacing colonies of 
M. ambigua, but this little yellow ant is so vicious that pickers refuse 
to enter areas where it is established. 

Minor pests of coffee include the two scales, Saissdia Jiemisphaerica, 
Targ., and Hmcmdia bidmis, Corns,, which are both checked by 
parasitic fungi, the former being particularly heavily parasitised by 
CepMosporntm lecawii In some localities a Cossid larva, the adult of 
which has been tentatively determined as Psychomctua jamaicensis, 
Schs,, bores in the main trunk and larger branches, causing a knotty 
formation in the old wood. Pruning and burning the invaded wood is 
recommended. Apate francisca , F., is another borer with many host- 
plants that attacks coffee. The larvae can develop only in dead wood. 
The adults can be killed in the burrows with a piece of stiff wire. 
Epic-ranion championi, Fowl, (spittle insect), is frequently found[round 
the berry clusters ; an external Hymenopterous parasite has been noted, 
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but did not survive to the adult stage. Ormenis -pygmaea, F., and the 
Jassid, Telli/jonki occatoria, are both common but not seriously inj urious. 
A mealy-bug, provisionally identified as Pseudococeus adonidum, L 
( longispinus , Targ.) is sometimes abundant in the berry clusters. In 
the spring the Aphid, Toxoptem auranlii, Boyer, is very abundant on 
the new shoots, which it may damage severely. The orange, which 
is frequently allowed to grow half wild among coffee, is another host- 
plant of this Aphid. An undetermined Chalcid has been bred from 
this insect, which is also at times almost completely controlled by the 
fungus, Acrostalagmus albus. Two species of May beetles that attack 
coffee are probably new and will be described later. While the larvae 
attack coffee, they are primarily pests of cane. Two Tachinids have 
been reared from adults of La-chmsfcrm ( Phyllopkaga ) ; one, Cnjpto- 
nmigenia aurifacies, Walt., is fairly abundant, the other, Eutrixoides 
jonesi, Walt., being comparatively rare. 

S.\ fro (V. I). When does the Cost of Spraying Truck Crops become 
Prohibitive ?— Jl. Bern. Enlom., Concord, N.B., x, no. 6, December 
1917, pp. 521-523. 

The author discusses the cost of insect control work and points out 
that while many entomologists, as well as growers, have considered 
that when the cost of spraying reaches within a fraction of the profit 
espected, it becomes prohibitive, they forget that the investment 
itself often represents a much larger amount of money than the season's 
return. When, for example, some £30 to £35 per acre has been 
expended in growing onions and a severe epidemic of onion thrips 
[Thrips tabuci] is threatened, it is undoubtedly an economic necessity 
to spend as much as £10 per acre in spraying to save even £20 of the 
original investment. The cost of spraying fruit trees in any season, or 
series of seasons, cannot be worked out as easily on the basis of annual 
returns as in the case of annual truck crops where the entire business 
transaction is completed within one year. In the control of pests with 
a wide range of food-plants it is frequently asserted that the effect of 
spraying a field would only be temporary and that in several days the 
field would again be infested by insects migrating from neighbouring 
weeds and cultivated plants. The author does not consider this to be 
necessarily true. It is found, for example, after spraying bean fields 
in Florida against Jassids that the insects reappear after a time ; 
growers have nevertheless found it advisable to spray in order to keep 
down a sufficient proportion of the insects to allow of plants becoming 
sufficiently hardy to withstand a severe attack such as would entirely 
destroy young, untreated ones. 

The author discusses the possibility of formulating a rule that would 
apply eventually to the spraying of both truck crops and fruit trees, 
and submits the following suggestion for discussion : “ The cost of 
spraying track crops for pests that threaten to destroy all or a large 
part oi the crop docs not become prohibitive until the .immediate 
application in view, together with such following farm operations as 
can be definitely foreseen, have a total cost in excess of the reasonable 
expectations of gross returns from the c op in question.” There must 
of necessity be many applications the reason for which cannot be 
definitely foreseen, resulting in some cases in the cost of spraying 
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during the entire season exceeding the gross receipts from the crop. 
It is not always certain whether the destruction of all or a large part 
of the crop is threatened ; in this case the grower should ensure the 
safety of his crop by considering the destruction as actually threatened. 

The author places the problem of parasitism in the same category. 
Unless parasitism can be definitely foreseen to such an extent as to 
render spraying unnecessary, the attitude of the grower must be that 
of the business man who, knowing that the chances of his business 
being destroyed by fire are remote, nevertheless insures himself against 
such a contingency as a business necessity. The author purposely 
omits any discussion of market problems, considering that the contin- 
gencies of market values can very rarely be foreseen at the time the 
grower must deal with his spraying problems and therefore should not 
affect bis efforts in taking care of his crop. 

Parks (T. H.). A Device for Sowing Grasshopper Poison. -Jl. Econ. 

Entom. Concord, N.H., x, no. 6, December 1917, pp. 524-525, 

1 plate. 

During a grasshopper campaign in Western Kansas in the summer of 
1916, an instrument was devised that made it possible to scatter 
poisoned bran mixture over a much greater acreage than had 
previously been attempted and is recommended for future grasshopper 
campaigns. It consists of a canvas bag, waterproof for preference, 
strapped over the shoulder of the operator and fitted with a feeding 
device consisting of a canvas sleeve 12 in. long, 13 in. in circumference 
at the upper end and 8 in. at the lower end, which fits tightly over the 
end of a swinging tube made of tin or galvanised iron. The tube 
should be 28 in. long, ^ in. diameter at the upper end, and 1§ in. at 
the lower end. Over the opening at the lower end, two short wires are 
bent in the shape of a U, crossing each other at right angles at exactly 
the centre and about one inch below' the opening of the tube, and 
soldered together where they cross and to the edge of the tube. This 
causes the mixture to scatter evenly and thinly, and is of the correct 
dimensions for applying 20 lb. to 4 acres. Oranges and lemons used in 
the mixture must be ground through a food grinder in order to prevent 
the tube from becoming stopped by the peelings. It was estimated 
that 75 to 90 per cent, of the grasshoppers were killed by one 
application of the poison bran mash scattered by means of this 
apparatus. 

Pemberton (C. E.) & Willard (H. F.). New Parasite Cages. — Jl 
Econ. Entom., Concord, N.H., x, no. 6, December 1917, pp. 525- 
527, 1 plate. 

Certain improved cages that were used for confining Braconid 
parasites of Ceratitis capitata (Mediterranean fruit-fly) have given very 
satisfactory results and are here described. They consist of boxes the 
bottom and one end of which are of wood, both sides and the other end 
being of fine copper screening and the top of glass, fitted to slide free 
from the cage for cleaning. In the wooden end a small opening or 
door is cut ; this is sawed from the piece of wood composing the end 
of the cage, the cut sides of the door being padded with thin strips of 
cardboard tightly glued on. The cages used were 7 inches by 3 by 2. 



107 


The main point in their construction is that they permit of free air 
circulation, which is of the utmost importance for general breeding 
purposes with parasites of the fruit-fly, where moist and often decaying 
fruit must be placed with them, resulting in the emanation of gases 
from the fruit and in condensation of moisture on the sides of the cage. 
Individual lots of parasites have been kept in such cages for nearly 
two months without need of cleaning or other attention except the 
renewal of food. 

A second type of cage that has been found useful is a straight glass 
tube 6 to 9 in. long and 1 to li in. in diameter, open at both ends and 
fitted with copper screen caps just large enough to fit tightly over the 
ends. This arrangement also permits free air circulation and abundant 
lighting. These improved cages are most useful in a study of the active 
Yiie tunctions <A parasites •, when it \s desired simply to preserve or 
prolong the life of parasites, the closed test-tube or larger closed 
sterilising tube is possibly better, as the parasites are best preserved 
and their energies least expended when given but little food and kept 
constantly in partial darkness. 


Kelly (E. 0. G.). The Biology of Coelinidea meromyzae , Forbes.— 
Jl. Econ. Entom., Concord, N.H., x, no. G, December 1917, 
pp. 527-531. 

Coelinidea meromyzae was fir3t reared by Forbes in 1883 from 
Meromyza americam in Illinois. At that time it was concluded that 
the eggs of the parasite were deposited within the bodies of the host 
larvae in autumn. lu 1908, while observing the habits of M. americam, 
the author of the preseut paper discovered a small Hymenopteron 
ovipositing in the eggs of that species and this was later identified as 
0. meromyzae. It was a matter of conjecture how such a large parasite 
could mature in so small an egg, it being fully four times as large. 
In the following spring, Diplazon laetalorim, F., was observed 
ovipositing in a similar manner in the eggs of a Syrphid that 
had been placed among a number of Aphids on chrysanthemum. These 
Syrphid eggs soon produced Syrphid larvae, which were supplied with 
Aphids for food ; they matured and pupated, but instead of a Syrphid 
adult there issued an adult of Diplazon mlutorius. The author then felt 
convinced that a similar process occurred in the case of 0 . me.ro- 
myzae. This parasite was not observed again until 1911, but in that 
year many wheat plants infested with .1/. americam were placed in 
breeding cages in the laboratory ; from these adults of .If, americam 
issued late in the. winter, and shortly afterwards adults of 0 . mero- 
■myzae began to emerge from the same materia). Parasites were 
• introduced among egg3 of M. americam in the laboratory, and the 
^process of oviposition and development was witnessed. It requires only 
a few days for the parasitised eggs of M. americam to batch. The 
larvae mature and reach the pupal stage in about 10 weeks, 4he adults 
of both host and parasite maturing in about 12 weeks. Further 
i Observation in field and laboratory indicate that adults of host and 
parasite mature about the 3ame time. The larvae of M. americam 
Were dissected and the larvae of C. meromyzae were found in them in 
rflfche fatty tissues, apparently without disturbing the alimentary tract 
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or interfering with development. The parasitic egg is believed to 
hatch very shortly after the host’s egg and the two larvae develop 
together, that of C. meromyzae not maturing until after M. americam 
pupates ; it then feeds voraciously and pupates within the pupal case 
of the host. The pupal stage of C. meromyzae is not more than 8 or 10 
days in the laboratory, but probably lasts longer in the field. In the 
spring adults of both parasite and host are found in the field together ; 
in September G. meromyzae appeared two or three weeks later than 
M. mnericana. The indications are that there are two annual broods 
of both parasite and host, but it appears probable that under favourable 
conditions a third generation of M. mnericana occurs, in which case 
there is also an extra generation of the parasite. M. americam has 
been reported from nearly every State in North America, from Canada 
to Texas, and the parasite evidently occurs wherever the host is found. 
From observations in 1914 and 1915, the percentage of parasitism was 
apparently not sufficient to control the host ; it is stated however that 
this parasite is a sufficient control of the wheat bulb-worm in Illinois 
and Iowa. This may be universally true, because in localities observed 
there has not yet been a really serious outbreak of M. americam, 
though it frequently does more or less damage to wheat. 


Dozier (H. L.), The Life-history of th8 Okra or Mallow Caterpillar 

(Comophila erosa. Hflbner). — Jl. Econ. Entcm., Concord, N.H., x, 
no. 6, December 1917, pp. 536-542, 2 plates. 

Anomis (Cosmophib) erosa, Hbn., is principally found in the southern 
United States, but extends northwards to Massachusetts and Montreal, 
westward to Kansas and southward through Mexico and the Antilles 
to South America. The following food-plants in the order of damage 
done at Gainesville, Florida, are recorded : — Flowering maple (Abulilon 
striatum), okra (Hibiscus esculenlus), cotton rose (H. mutabilis), roselle 
(H. sabdariffa), which is becoming an important commercial plant used 
in jelly making, Chinese mallow (H. sinensis), cotton ( Gossypium spp.), 
swamp or rose mallow (H. moscheutos) and bell pepper (Pepperomia sp.). 
Hibiscus plants, which are grown commercially, are frequently ruined, 
and while the damage done to various species of cotton has as yet been 
negligible, this might not be the case under more favourable conditions. 

The eggs are deposited on either surface of the leaves, the lower for 
preference, and hatch in about 4 days. The larval stage lasts about 
24 days, and when mature the larva folds over the edge of a leaf and 
pupates in the fold. The pupal stage averages six days in July, the 
length of this stage increasing as the season advances. Pairing takes 
place soon after emergence and oviposition follows within a few days, 
the complete life-cycle thus requiring about 34 days. 

The most important enemies of A. erosa are various predaceous 
wasps, including Polistes amerkanus. A small Hymenopteron, Chakis 
ovata, is an occasional parasite. The larvae of the small ground beetle, 
Callida decora, attack and devour the larvae. From eggs of A. erosa 
collected on Abviikm several Hymenopterous parasites, Trichogramma 
minutum (pretiosum), emerged. Other important enemies are a Penta- 
tomid, Euthrynchus floridanus, a Reduvnd, Zelus bilobus, and other 
Khynchota, as well as insectivorous birds. 
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Marsh (H. 0.)- Note on the Life-cycle of the Sugar-beet Webworm. 

— Jl. Econ. ErUom., Concord , N.H., x, no. 6, December 1917, 
pp. 543-544. 

During 1915 and 1916 details of the life-history and oviposition 
habits of Lowstege sticlimlis (sugar-beet webworm), were worked out 
in detail and the results are given in this paper in the form of tables. 
The life-cycles of three generations are given ; the third generation 
seldom appears in sufficient numbers to cause appreciable damage. 
Egg-laving records give an average of 346 eggs for each female, the 
oviposition period covering a total of 1 6 days. 


Hawley (I. M.). The Hop Redbug { Paracalocoris hawleyi, Knight). 
— Jl. Ecm. Entom., Concord, N.H., x, no. 6, December 1917, 
pp. 545-552, 1 plate 8 figs. 

fn June 1913, hop plants in New York State were found to be injured 
bv perforations in the leaves aud deformation of the stems. The 
damage was caused by the nymphs of a recently described species, 
Prmadocoris hawleyi, Knight. Eacli year since 1913 this bug has 
increased in numbers and caused greater damage, the plants frequently 
becoming so weakened that their clinging power is lost and they slip 
down to the base of the pole. The injury is very similar to that caused 
bv a related species, Calocoris fulvomactdalus, De G., to hops in 
England. 

The eggs, which do not hatch until the following spring, are inserted 
singlv or in small groups in the bark or wood of hop-poles in August 
and September, and hatch throughout the following Juno. The 
nvmphal period lasts about 30 days, during which the damage is done. 
Adults appear early in August aud do not long survive. Descriptions 
and illustrations of all the stages are given. 

Natural enemies include the Pentatomid, Apaldicus maculiventris. 
Say, which is predaceous in both nymphal and adult forms on the 
immature stages of the redbug. Eggs and nymphs are found on hops 
in July and August. The Nabid, Reduviolus subcokoptmtus, Kirby, 
and a red mite, Trombidium sp., have been found feeding on the 
nvmphs of P. hawleyi. Adults of P. hawleyi have been found feeding 
on nvmphs of their own species, while the nymphs have been observed 
devouring the pupa of Ania limbata, the larvae of another Geometrid, 
bjm eogmtaria, and of the Noctuid, Hypem hutmli, and the pupa 
of the Lasiocampid, Malacosoma ainericam. 

As a control measure, in July 1915, 1 pint nicotine sulphate with 
4 to 6 lb. soap to 100 P.S. gals, water was applied as a contact spray 
and apparently killed the insect immediately, though f pint nicotine 
sulphate with 4 lb. soap to 100 U.S. gals, water proved ineffective. 
Spraying should be done about the third week in June, before the 
plants have produced big branches. Most of the nymphs hive hatched 
and can be easily reached at this time. Poles as well as plants should 
be drenched, as many nymphs take refuge in the cracks and bark on 
them. Owing to the activity of these bugs it is advisable to spray 
from opposite sides at the same time. Winged forms fly before they 
can be reached by a spray. 
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Scammell (H. B.). Amphiscepa bivittata, Say, in its Relation to Cran- 
berry.- Jl. Econ. Entom,., Concord, N.H., x, no. 6, December 
1917, pp. 552-556, 1 plate. 

These notes on the h'ulgorid, Amphiscepa bivittata. Say, were made 
in the course of investigations on cranberry insects in New' Jersey. 
Although this species is sometimes present on cranberry bogs in such 
large numbers as to lead to the conclusion that the bugs are mainly 
responsible for poor condition of the plants, it is found that as a matter 
of fact the insect does but little damage, the injuries in most cases 
being attributable to Rhabdoplems picipes, Oliv. (cranberry root- 
worm), Cramlus hortnclhts, Hb. (cranberry girdler), and Rhopobota 
vacdnuma, Pack, (blackhead fireworm). In all cases where the plants 
were in a vigorous, productive state, A. bivittata was rare, and therefore 
cannot be considered of primary importance as a cranberry pest. 
Besides cranberry, wild balsam, golden rod and other weeds and 
herbage, as well as the swamp blueberry ( Vaccinivm corymbosnm), all 
serve as food-plants. 

There is only one generation in a year, hibernation occurring in the 
egg stage. The eggs are laid in living cranberry wood or in pieces of 
dead wood, in a single row, each egg being inserted separately in the 
pith of an upright or runner, the opening in the wood being then 
closed with a tuft of fibre projecting above each slit. On dry bogs 
hatching begins about mid-May, but the nymphs are few in number 
until late June or July. There are five nymphal instars, the nymphal 
period lasting until mid-autumn, during which rime the insects suck 
the juices from the woody parts of the cranberry plants. Adults 
begin to appear in early August. 

A small spider was observed to carry off many nymphs from the 
breeding-cage, and as spiders are numerous on the bogs they are 
probably of considerable service in reducing the numbers of the bugs. 
If infested cranberry bogs could be re-flooded during the summer, 
the insects could easily be exterminated by applying the water for 
24 hours, preferably during cloudy weather abofit 1st August, when 
all the nymphs will have hatched and oviposition will not have begun. 
A slight wind will blow the insects to one shore where they can he 
killed with a kerosene torch. 


Peterson (A.). Studies on the Morphology and Susceptibility of the 
Eggs of Aphis avenae, Fab., Aphis prnii, De Geer, and Aphis sorli, 
Halt— Jl. Econ. Entom., Concord, N.H., x, no. 6, December 1917, 
pp. 556-560. 

Observations on the morphological structure of the eggs of Aphis 
avenue, A. pomi and A. sorbi, and t.he behaviour of the respective 
coverings of these eggs during the hatching period shows that, they 
are not hard resistant bodies, but that they go through a critical 
change prerious to hatching, indicating that they are not as resistant 
during these changes as in the dormant period. The susceptibility of 
the egg and its low ered resistance near the time of hatching are further 
shown by various experiments with differences in moisture and in the 
use of certain contact insecticides and other chemicals. The outer, 
brittle layer is somewhat impervious to water under ordinary 
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atmospheric conditions and acts as a protective layer to conserve the 
moisture content of the embryo ; if this outer layer be removed, the 
eggs shrivel up completely in 24 hours under ordinary atmospheric 
conditions. 

The percentage of eggs of A. avenae and A. pomi hatching under a 
constant temperature of 80° F. varies with the moisture content of 
the air. In dry air up to 4 per cent, of the eggs hatched ; in 22 per 
cent, moisture up to 12 per cent, hatched ; in 63 per cent, moisture 
20 per cent, hatched ; and in 100 per cent, moisture 36 to 46 percent, 
hatched. This response to differences in moisture indicates that 
drought or climates with low humidity probably have an important 
influence on the percentage of eggs "that hatch, and records from 
various States bear out this conclusion. If this susceptibility in the 
egg is particularly marked shortly prior to batching, it would seem 
probable that certain contact insecticides and chemicals would affect 
the egg during this period. This has undoubtedly proved to be the 
case with certain lime-sulphur solutions at winter strength, and crude 
oil emulsion and other sprays have been successful in killing the Aphids 
in the egg-stage when applied just before or as the buds were bursting. 
The exact physical and chemical effect of various sprays on the egg is 
still not fully understood. The chemical structure of the egg coverings 
and the nature of the reactions which may occur between the egg and 
the insecticide used are almost entirely unknown ; some of the 
physical effects produced by various substances have, however, been 
observed and these are briefly discussed. 

In order to kill the insects in the egg-stage, the material used must 
prevent the nymph from hatching or should kill the nymph as it 
hatches. Any substance that will harden the outer shell sufficiently to 
prevent the emergence of the nymphs would be satisfactory. Lime- 
sulphur apparently does this. A substance that will soften or dissolve 
the outer layer and expose the pervious, pigmented layer underneath 
to evaporating factors such as wind, heat or dryness would destroy the 
eggs ; a weak solution of crude carbolic acid apparently has the effect 
of softening and disintegrating the outer shell. When eggs of A. pomi 
were sprayed with a 2 per cent, solution of crude carbolic acid with 
enough soap to break the surface tension of water, and placed in a 
moist chamber, the brittle outer layer became soft and wrinkled in 
about an hour and could easily he removed. Lime-sulphur and 
possibly crude carbolic and various other substances have some 
desiccating effect and probably extract the water content of the ovum 
or embryo and thus prevent further development. A still more success- 
ful ovicide would be a toxic substance that would penetrate the egg 
coverings and attack the living embryo. The extent of such 
penetration by various substances is difficult to determine. Another 
possible means of control would he the discovery of some chemical 
that would loosen the egg from the twig and cause it to fall to the 
ground. There is some indication that sodium hydroxide tends to 
produce this result. 

The more successful contact insecticides and various chemicals have 
been tried on the eggs of all three species. In every case some or all 
of the eggs proved susceptible to the insecticide used, A. avenae being 
apparently the most susceptible of the three species. A table gives 
the percentage of eggs destroyed by various substances. Lime-sulphur, 
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both alone and with nicotine was very successful. Orchard experi- 
ments with lime-sulphur, 1 : 9, both alone and combined with Black 
leaf 40, 1 : 500, gave good results in killing eggs of A. avenae and A. sorbi 
when the spray was applied as the buds started to swell ; Scalecide, 

1 : 15, applied at the same time did not give a satisfactory result 
against A. sorbi. Carbolic acid and substances containing phenol 
derivatives give some promise of becoming important agents in the 
control of Aphid eggs. Crude carbolic acid in strengths up to 5 per 
cent, acid will not injure young or old apple trees in a dormant 
condition. Miscible oils containing phenol derivatives show a higher 
toxic action than those without. 

Felt (E. P.). Asphondyliawebsleri, sp. n. — Jl. Econ. Entom., Concord , 
N.H., x, no. 6, December 1917, p. 562. 

The alfalfa gall midge, Asphondylia websteri, sp. n., which has 
formerly been treated as identical with the European species, A. miki, 
is here described. 

IIerms (W. B.). The Indian Meal Moth, Plodia interpuncteUa, Hiibn., 
in Candy and Notes on Its Life-History.— Jl. Econ. Entom., 
Concord, N.H., x, no. 6, December 1917, p. 563. 

The larvae of Plodia interpuncteUa, Hb., were found in San 
Francisco infesting chocolate-coated marshmallow confectionery stored 
in pasteboard boxes, the eggs evidently having been laid just before 
packing or before the boxes were closed- Adults were reared from 
these larvae and the life-history studied. Eggs were laid at night 
directly on the sweets, and hatched in about two days. The young 
larvae ate small pits in the sweets and gradually disappeared within, 
maturing rapidly' during a feeding period of some 4 weeks. Fully 
grown larvae leave the sweets and crawl into corners or crevices where 
they pass a prepupal period of 9 to 12 days, during which time they 
spin a crude web in which pupation takes place. The pupal period 
requires from 10 to 14 days under temperature conditions of 66° to 
72° F., or 24 to 28 days under room temperatures of 60° to 68° F. 
The life-cycle therefore occupies some 40 days at warm temperatures 
and the insect may be of considerable importance to makers of 
confectionery. 

Benson (A. H.). Citrus Culture,— Queensland Agric. Jl., Brisbane. 
viii, no. 5, Kovember 1917, pp. 253-258. 

The, great value of spraying in citrus culture is emphasised, especially 
when carried out thoroughly, at the right time and with the right 
materials. The usual lead arsenate spray against biting insects, and 
contact sprays for scale-insects are recommended, a 1 in 40 red oil spray 
as the insects are hatching being more efficacious than a, 1 in 20 when 
the scales are fully matured. The young scales may also be destroyed 
with a weak solution of lime-sulphur (1 part standard solution to 
30-35 parts water). This remedy is also very valuable for the 
destruction of spinning and other mites, such as the red spider 
[Tetmnychus telarius], the Bryobia mite [Bryobia pretiosa] and the 
Maori mite, which are killed by the fumes of sulphur given off by the 
spray. 
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du Buyssos (H.). Observations diverses : Cheimatobia brumala, L. — 
MisceUania Entomologka, Narbonne, xxiv, no. 1, December 1917, 
pp. 6-7. 

For several seasons the winter moth, Cheimatobia brumala , has 
destroved the apple crop at Vevre and Chanonat, while the caterpillars 
of Ih/pommeuta euonymellus, L., also did great damage for a time in 
the orchards of Montferrand and Gerzat. In the case of C. brumala 
the use of adhesive bands on the tree-trunks at suitable times gave 
good results, by preventing oviposition and trapping the females. 


Mercet (R. G.). Microhimenfipteros de Espana utiles & la Agriculture. 

[Spanish Microhymenoptera beneficial to Agriculture.] — Separate, 
dated Madrid 1917, from Asociacion Espanola para el Progreso de 
las Ciencias, Congreso de Valladolid, Seecion 4 a , pp. 367-377, 
7 figs. [Received 3rd January 1918.] 

This paper chiefly deals with Chalcids found in the Province of 
Madrid and was originally read in 1915 before the Spanish Association 
for the Progress of Science, but as here given it contains additional 
data collected up to 30th September 1917. 

The citrus scale, Chrysomphalus dietyospenni, Morg., is attacked by 
the Aphelinids, Aphelinus chrysomphuli, Mercet, Aspidioliphagus 
eitrinus, Craw, the Encyrtids, Aphycus flams, Mercet, Signiphora 
mercet:, Malen., and the Mymarid, Parvulinus aurantii , Mercet 
( Pamlaptus torqmtus, Malen.), as well ns by the Coccinellid, Chibcorus 
bipuslulatus. 

Lepidosaph.es cifricnla, L. glcreri and a species of Parktoria that also 
infests citrus plants, are parasitised by Aphelinus mytilaspidis, Baron, 
and A, maadicornis, Masi. 

Lymantria (Porthctria) dispar, L., is controlled by the Encyrtid, 
Schedius kuvanae, How., the Eupelmid, AnasUilus bifasciatus, Fonsc., 
and the Eulophid, Atoposomoidea ogimae, How. The olive moth, Prays 
oleellus, and the apple ermine moth, Hyponometda nudiiutllus, are 
parasitised by the Encyrtid, Agcnaspis fuscicollis, Dalrn., and by the 
Elasmid, Ehsmus flabellatus, Fonsc. Chionaspis pinifoliae has a 
number of enemies in the Province of Madrid, including the Aphelinids, 
Prospaltelh leucaspidis and Azolus pinifoliae, and the Encyrtids, 
Aphycus pinicola, Signiphora conjagalis and Wuterslonia prima. 

The vine moths, Polychrosis bolram, Schifl,, and Clysia ( Conehylis ) 
ambiguella, lib., are parasitised by Oophthora semblidis, Aur., Elasmus 
flabellatus, Fonsc., and Chalcis pusilh, Rossi. There are numerous 
natural enemies of the caterpillars of Cnethocampa processioned, 
C. pithjocampa and Cydia pomenelh, and of the many scale-insects 
injurious to fruit and other trees. The pear Cecidomyid [Perrisia 
Wri] is attacked by a Proctrotrapid, Inostemma piricola. 

A list is given of 11 genera of Aphelinids and 30 of Bncyrtids at 
present known in Spain, the former including 26 species and the latter, 
1 1 species. The author intends to publish a monograph on the 
Encyrtids of Spain, the species recorded being about 200 ; the total 
number of species of Chalcids ' in the Peninsula is believed to be 
about 2.000. 
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Cooley (R. A.}. Fourteenth Annual Report ol the State Entomo- 
logist of Montana.— Montana Agric. Expt. Sta., Bozeman, Bull, 
no. 112, December 1916, 76 pp. [Received 2nd January 1918.] 

The occurrence of the chief insect pests of 1916 is recorded and the 
text is given of the Quarantine Proclamation against the alfalfa weevil, 
Hypera mriabilis ( PhyUmomus posticus), in the State of Utah and parts 
of the States of Idaho and Wyoming, which came into force in 
July 1916. 

The severe outbreak of the army cutworm [Ettxoa agrestis] in 1915 
afforded opportunity for the study of the life-history and habits of this 
pest, the results of which have already been noticed [see this Review, 
her. A, iv, p. 477]. Cerodonta femoralis, Meig. (wheat-sheath miner), 
is a pest widely distributed in the State and one which continues in 
destructive numbers year after year. A recent paper on its life-historv 
and habits has already been noticed [see this Review, Ser. A, v, p. 260], 
Pemphigus belae, Doane (sugar-beet root-louse), has been successfully 
controlled by irrigation measures [see this Review, Ser. A, iii, p. 578]. 
Hypera (Phytmvmus) nigrirostris (lesser clover-leaf weevil), which 
feeds in the terminal growth and opening blossoms of clover, and the 
larva of which closely resembles that of the alfalfa weevil, has done 
damage for two years in a valley in eastern Montana. 


Blakey (J. G.). The Mealy Plum Aphis.— Gardeners’ Chronicle, 
London, lxiii, no. 1619. 5th January 1918, pp. 1-2, 5 figs. 

The life-history of Hydopterus arundinis ( prnni ) (mealy plum aphis), 
which is found chiefly on the plum, and which has been believed to 
migrate to another food-plant, probably reeds or grasses, shows 
no such migration in the author's experience. The eggs, which are 
laid singly or in small numbers — up to six — in the axil of a leaf-bud, 
hatch out early in May, these stem-mothers beginning to produce 
young 10 days later. The young of the first generation are all wingless 
females which produce a mixture of winged and -wingless forms until 
towards the end of the season, a large proportion certainly remaining 
on the plum all the year, in August winged females appear ; these 
are local migrants, i.e., on the same tree, and at the end of August ur 
the beginning of September they produce broods of from 12-2f> 
wingless egg-laying females, only some of which, however, appear to 
he fertile. The eggs remain dormant on the trees for seven months. 
No males have as yet been discovered by the author. 


Brown (N. E.). The Defertilisation of Flowers by Insects. — Gardeners’ 
Chronicle, London, lxiii, no. 1619, 5th January 1918, p. 4. 

The conrplete depollination of the flowers of Pelargonium by a 
Syrphid fly is recorded, even the pollen that had already been deposited 
on the stigmas being removed. The same agency may probably be the 
cause of the failure to set seed in the case of artificially pollinated plants, 
such as the South African Euphorbia gorgonis experimented upon at 
the Royal Botanic Gardens, Kew, in 1912. 
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Munro (J. W.). The Structure and Life-History of Bracon sp. : a Study 
in Parasitism,— Separate, dated 1st March 1917, from Proc. R. 
Soc. Edinburgh 1915-1916, xxxvi, pt. 3 (no. 20), pp. 313—333, 
2 plates. [Received 16th January 1918.] 

The first appearance of a Braconid parasitising the larva of Ihjhbius 
abietis in this country was recorded by the author in 1914 [see this 
Review, Ser. A, ii, p. 661], The species was then believed to be Bracon 
lajlobii, Ratz., but is now thought to be distinct. 

IJi/lobius ubietis (pine weevil) is the worst insect pest of forestry in 
Scotland, attacking and killing newly-formed coniferous plantations, 
especially those of larch and Scots pine, and occasionally even birch, 
beech and oak. The adult weevil only is harmful, attacking young 
trees 3-7 years old during its swarming periods, and reducing or 
stopping the flow of sap by gnawing the tender bark of stem and 
branch. Kggs are laid in or under the bark of the stumps of trees that 
have been recently felled, and the larva feeds, bores and pupates in 
the bark, thus doing no harm. 

The system of forestry now in vogue, by which whole woods are cut 
down in one felling provides extensive breeding areas for H. abietis , 
while the immediate replanting of the same areas furnishes the weevils 
on emergence with an abundant food supply. 

The species of Bracon concerned is not easily studied in the field, 
owing to a large part of its life being passed in the tunnels of the host, 
but observations in the laboratory have proved that pairing takes 
place almost immediately after emergence. The eggs are always 
deposited on the hard chit-in of the dorsal prothoraeic surface of the 
half- or full-grown grub, and not, as previously stated [loc. cit,], on 
those only in the resting stage. The act of oviposition, during which 
an average of seventeen eggs is laid, causes no inconvenience to the 
host, which continues feeding for 4-6 days and then passes into a 
quiescent stage, becoming flaccid, and finally, when the parasite, is 
fully fed, being reduced to an empty sac. The hatching of the eggs 
takes place within 2-4 days, and the larval period, during which there 
are five stages, lasts for 6-9 days. The cocoon is spun in the cavity 
of the hark previously occupied by the host. The period of pupation 
is 3-6 weeks in summer, and 4-0 months in winter, this long duration 
being a feature of this Braconid’s life-history. This parasite is 
extremely hardy and can endure any conditions suitable for its host 
(which, so far as the insects inhabiting Scots pine stumps are concerned, 
appears to be 11. abietis only), its distribution coinciding with that of 
the weevil. So far it has been reported from the eastern counties of 
Scotland from Ross to Midlothian, as well as from Peebles and 
Renfrew. 

Mr.VRo (J. W.). The Genus Hylastes, Er., and its Importance in 
Forestry : a Study ii Scolytid Structure and Biology.— Proc. R. 
Physical Soc. Edinburgh, December 1917, xx.part 3, j;p. 123-158, 
5 plates, 28 figs. 

From the point of view of the forester, the five species of Hykistes 
may be divided into three groups — H. (iter, I’k., H. cimimlarins, Er. ; 
H. paihatus, Gyll. ; and lastly H. opacus, Er., and H. arujustalus, 
Hbst., both of which are rare. 
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H. ater is essentially a root-dweller and probably breeds only in tbe 
Scots pine, though it feeds on spruce, Douglas fir and perhaps larch 
in newly-formed plantations, attacking these below the soil level. 
The favourite breeding-ground of this species is Scots pine clearings, 
though it may occur on the roots of standing dead or sickly pines in 
high forests. Pairing may take place in the soil or in the crutch of the 
brood-gallery and may occur befoTe the beetles, or at any rate the 
females, are” fully mature. The female cuts out a brood-gallery or 
mother-gallery which begins with a short, transverse, crutch-like 
portion and is followed by the long straight gallery proper, the male, 
if present, clearing away the detritus. Oviposition takes place in 
the dust nibbled by the female from the sides of the tunnel, the eggs 
being protected by shiny threads that consolidate the frass around 
them. The eggs hatch in a period varying from a fortnight to three 
weeks and the newly-hatched larvae start boring at right angles to the 
mother-gallery. The cutting of the gallery and oviposition extends 
over a period of six or seven weeks (1st May to 27th June), the average 
number of eggs per gallery being 120. The duration of the larval 
stage is eight or nine weeks, six or seven being devoted to feeding and 
the remainder to resting, while that of the pupal stage is only nine to 
eleven days, the total period from egg to adult being two to three 
months. 

Harmful beetles associated with H. ater are Ilylobiu, s Metis, L., 
Pimdes pim, L., Myelophilus piniperda, L., and Hylustes palliatm, 
the last three being found on the upper parts of the stump, and only 
rarely on the roots. The following useful predaceous beetles are 
associated with H. ater: Clems ( Thanasimus ) fomicarius, L., a 
northern insect found in Aberdeenshire and Perthshire but not further 
south ; Pityophagus ferruginous, F., a soil-dweller, also more common 
in the north ; Rhizophagus dispar, Pk., an extremely voracious species ; 
R. ferruginous, Pk., and R. depressus, F. ; Ips i-pustulatus, L. ; and 
Tachyporus chrysomelinus, L., found in enormous numbers in a clearing 
in Aberdeenshire. Hymenopterous parasites include two Braconids 
and a Chalcid. 

The life-history of H. pdlliatus is very similar to that of H. ater, 
except as regards its habitat, H. palliatus breeding and feeding above 
the soil level on the stems and crowns of Scots pine and spruce, and 
less commonly larch ; unhke its congeners, it may begin to feed 
without leaving its pupal chamber. This species prefers thin bark 
trees, 30-60 years of age, and being a bast feeder, when it occurs on 
stumps, it bores from the cut surface directly into the cambium. 

Injurious beetles associated with H. palliatiis are Myelophilus 
piniperda, L., Pissodes pint, L., Pityogenes bidentatus, Ilbst., and 
P. quadridentatus, Htg., which occur on the stems and crowns of Scots 
pine ; Dryocoetes autographus, Katz., and Trypodendron Uneatum, 01., 
on the steins and crowns of spruce ; and Hylobius abielis, L. Useful 
insects which associate with H. palliatus are the same as those found 
with H. ater, with the exception of Pityophagus ferruginous, F. 

The life-history and habits of H. cunicularius have already been 
dealt with [see this Review, Ser. A, v, p. 5], 

As a forest pest, H. palliatus is of less importance than II. ater and 
It. cunicularius , since it infests trees at an age when they are better 
able to overcome attack, and moreover, trees killed by it are still 
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useful as timber. It prefers trees weakened from various causes, 
such as the attacks of the pine beetle, Myelophilus piniperda, and the 
lesser pine weevil, Pissodes pirn. It is best controlled by silvicultural 
measures, such as the regular thinning of growing woods, cutting out 
sickly and suppressed stems, the barking of all timber immediately on 
felling, together with the burning of the bark peeled off. These 
measures deprive it of its breeding-ground and render it innocuous, 
wh'le involving no extra work for the forester. 

In the case of H. ater and II c.unicuhnus such measures are of less 
value, as they are enemies of the young plantations during the first 
few years of their existence, and, being root-feeders, measures against 
them consist of careful planting, and planning of felling and planting 
In present-day forestry this, and also the natural regeneration system, 
involves a strict following of the working plan and precludes extra- 
ordinary fellings, having for their aim the prevention of the occurrence 
of breeding-grounds and feeding-grounds in close proximitv. The 
wide distribution of H. ater in Scotland and its present increase are 
probably due to the extension of felled areas caused by the present 
dram on the country s tiniber resources. Special measures against 
these two species are difficult to derise and costly to carry out. The 
uprooting of stumps, which is the most effective measure, is costly 
and leaves the ground littered with stumps, of no market value and 
difficult to remove, while burning them is equally expensive. Burning 
brushwood and other litter on the tops of the stumps costs from 30s. 
to £'2 per acre, and creosoting them is probably cheaper. 

Huie (L. H.) ; Eudemis mevana, Hb., the Holly Tortrix Moth.— Proc. 

R. Physical Soc. Edinburgh, December 1917, xx, part 3, pp. 164- 

178, 1 plate, 8 tables. 

Rhopobota ( Eudemis ) vaevam, Hb,, of which It. ( E .) geminam , 
Stph. a name given to the form feeding on Vaecmium — is a synonym, 
is a common moth infesting holly trees in England, the lowlands of 
Scotland and parts of Ireland. Apple and hawthorn have also been 
recorded as host-plants, but in a garden containing many holly trees 
they were not attacked, though the larvae were successfully reared 
on the leaves of both. 

The adults emerge at the end of July and the beginning of August, 
opposition taking place iu August on the under-sides of holly leaves’ 
the larvae, which hatch out the following year at the end of" April or 
beginning of May, begin feeding at once on the young leaves of the 
opening apical buds, first attacking the outer leaves and working their 
way inwards. They undergo four moults, and during the third and 
fourth instars they protect themselves while feeding by fastening the 
leaves together by a silken webbing, which prevents the unfolding 
of the buds. The caterpillar is full fed by the end of June or the 
beginning of July and pupates between two contiguous leaves of a 
lower branch about a week later, the adults emerging in another 2 
or 3 weeks. Injury to the tree consists in the destruction of the 
growing point, disfigurement due to accumulations of frass, and the 
distortion of the leaves by rolling and irregular growth. 

Experimental control measures were tried against the newly hatched 
rvae and against those in the first or second instar, by spraying the 



118 


foliage with Paris green, lead arsenate, lead chromate and nicotine. 
These insecticides are arranged in the following order of efficiency . 
(1) Nicotine, 10 per cent, of buds remaining infested as against 85 per 
cent, in unsprayed control trees, while the trees were marked by 
superiority of growth, the absence of ragged and distorted leaves and 
freedom from Aphids and spiders ; (2) lead arsenate, which affected 
the appearance of the trees for several months, leaving them with a 
thin, milky-white coating not easily washed off by rain, while 55 per 
cent, of the buds became infested ; (3) lead chromate, which made 
yellow patches on the leaves, while 75 per cent, of the buds became 
infested ; (4) Paris green, which had no effect either on the foliage or 
the pest. 

Fumigation of the eggs on a young plant in a chamber with hydro- 
cyanic acid gas at the rate of 1 oz. cyanide to 300 eu. ft. of space had 
no effect whatever, while another attempt with stronger gas in a space 
of 12J cu. ft. killed only 5 out of 14 eggs experimented upon. 


Morris (F. M.). On the Larval and Pupal Stages of Bibio johannis L, 
— Ann. App. Biol., London, iv, no. 3, December 1917, pp. 91-1 09, 
1 plate, 12 figs. 

Bibio johannis, L., reared from larvae found in the soil of a 
permanent pasture in Cheshire, is fully dealt with on account of the 
frequent occurrence of larvae of this family, their possible economic, 
importance, and the absence of any complete account of any Bibionid 
larva. 

Under laboratory conditions the egg hatches in 48 days, and the 
larva enters the second stage 19 days later. In the field the larvae 
are usually found not more than half an inch below the surface, among 
the roots of the pasture grasses, while others are actually on the 
surface of the soil usually in small colonies. They feed on decaying 
vegetable matter only, in which the soil of the pasture under 
consideration was particularly rich, particles of soil and humus being 
worked into the alimentary canal by slow movement of the mandibles. 
The larvae have also been recorded from cow-dung, horse-dung, and 
other situations rich in decaying vegetable matter, such as garden 
soil and the base of decaying tree stumps, while larvae of this genus 
can apparently feed on the roots of living plants. No parasites have 
been met with in connection with this larva, there being only one 
doubtful record of a Hymenopterous parasite. The larvae are 
practically unaffected by cold, no deep descent into the soil being made, 
even in the severest winter. Under laboratory conditions the pupal 
stage lasted for about 15 days, the second larval stage, in which the 
insect hibernates, having extended from mid-June till the end of the 
following March. The adults, on emergence, showed a considerable 
preponderance of males. 

As regard* the economic importance of the family, Dihphus febrilis 
and D. mlgaris have been recorded as causing damage to the roots of 
oats, grass, lettuce, seedling cabbage, young flower plants and 
especially bops ; Bibio marci feeding on potatoes and damaging 
tomatoes, young conifers, seedling ash and young spruce ; B. johannis 
damaging larch seedlings and hop roots, probably introduced in 
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manure or leaf-mould; B. horluhnus damaging sugar-beet, spring 
barley and wheat, the latter very severely ; B. abbreviate damaging 
celery plants by burrowing into the stalks, having probably beeh 
brought to them in manure ; while B. abbipennis which is very common 
in the United States is considered to be harmless. 

The larvae may be destroyed by vaporite and injections of carbon 
bisulphide into the soil, by soil-dressings of soot and lime, or bv means 
of traps consisting of old roots buried in the soil and dug up 'early in 
March when the larvae are found feeding on them. Various birds 
such as rooks, starlings and chaffinches, as well as domestic poultry’ 
devour the larvae readily. Spraying infested land with a solution of 
Chile saltpetre in early spring, and harrowing in autumn or early spring 
after spreading quicklime on the field are recommended, while deep 
ploughing and rolling at the time of pupation have been found 
satisfactory, contact poisons being said to have little effect. 

A bibliography of 31 works is appended. 


Stebbing (W. r. D.). The Locust in Cyprus.— Ann. App. Bid., 
London, iv, no. 3, Decembec 1917, pp. 119-122. 

The small locust, Dociostauriis maroccanus ( Stauronotus cruciatus) 
is indigenous to Cyprus, where it lives oil rocky and poor land, being 
incapable of long flights. During its larval and hopper stage, it 
invades cultivated areas and until recently has been au annual plague 
The means by which it has been checked are : -Egg collection’ 
uhich is easily carried out as the egg-masses are always laid in light 
soil bordering the fields ; trapping the crawling larvae by trenches on 
the further side of which are screens topped with a strip of American 
» sprinkling the feeding areas with bacteria, causing an epidemic 
disease a large supply of this culture being prepared in the Government 
laboratories. Approaching swarms of locusts may be prevented from 
sett ling in vineyards and olive plantations by the beating of tins and 
e lighting of brushwood fires on the hill tops, while natural enemies 
such as birds and the lizard, Agama stellis, prey upon the adults. 


Arrow (G. J.) The Life-History of Scymnus capitMus, Entomo- 
logists Mlhly. Mag., London, liv, no. 644, January 1918, pp. c>~9. 

The widely distributed genus Scymnus is represented in England 
2 S KT’ of , whlcl1 one - 8 - has recently been found 

■ ln 1 “' val stage, preying upon Phylloxera on infested oaks, 

w l th u “ e predaceous Neuropteron, Gonwentzia psocifomis. 
arval and pupal stages of S. capitatus are here described in detail. 


Euil ® r ( E - &■)■ Note on Coranus subapterus, De G. 

Mlhly. Mag., London, liv, no. 644, January 1918, pp. 16-17. ‘ 

UDOn f Alvi° f th f T Re ^ viid bu S> Gomnus subapterus, fed in captivity 
killing “ dS and Le P ldo P terous larvae, was found to be capable of 
as laTge a a 7 s°S aterpillar ° £ IXaai ^ a hbricipeda, quite 



Harrison (J. W. H.). Additional Localities (or Eriococciis devoniensis. 
Green. — Entomologists' ilthly. Mag., London, liv, no. 644, January 
1918, p. 17. 

This Coccid which has been recorded previously from Devon, Surrey, 
Cheshire, Durham and Yorkshire is reported as occurring in extreme 
abundance on every Cleveland moor visited, as well as on the fells on 
the Northumberland-Cumberland border, and in the far west of 
Durham on Erica te.tralix, far from its lowland habitat. 

Yorkshire Naturalists’ Union : Entomological Section. — Entomologists’ 
MtUy. Mag., London, liv, no. 644, January 1918, p. 21. 

The destruction of acres of white turnip near Wakefield by the 
larvae of Ettxoa (Agrotis) segeiam, Sehiff., is reported by Mr, Hooper. 
Mr. Morley commented on the swarms of Charaeas graminis, L. [see 
this Bedew, Ser. A, v, pp. 478, 481] in August on both moors and 
lowland pastures, these larvae having been such a pest in South-west 
Yorkshire, that at Penistone the town-roller was mobilised to deal 
with the invasion. 

Treherne (R. C.). Every Farmer his own Entomologist.- -Ague. Jl. t 
Victoria, B.C., ii, no. 8, October 1917, pp. 149 & 157. [Received 
9th January 1918.] 

Although much has been done to help fanners in their campaign 
against insect pests, by the publication of spray calendars and of 
information regarding the life-histories of the chief economic insects, 
yet most valuable help might be obtained by each farmer in studying 
such common pests as Epoch ro. canadensis (currant fruit ffy). By 
collecting and burying injured fruit in the spring, erecting a dosed 
lantern chimney over the spot and watching the emergence, it would 
be possible to ascertain exactly when to apply the poison-bait spray, 
in each individual case. Similarly the common and widely distributed 
Lepdosaphes ulmi (oyster scale) could be sprayed for most efficiently 
if the fanner were able to ascertain the time of hatching by the first 
appearance of young scales upon the bark. Insects that emerge from 
the soil in the early spring, such as pear-thrips [ Taeniothrips inconse- 
quens], could he controlled if their emergence were observed in small 
cheese-cloth cages erected on the orchard soil. In the same way in the 
case of the cabbage-root maggot [Chortophila. brassime], the best time 
for applying mixtures to the roots or erecting cheese-cloth screens over 
the early radish crops could be determined by burying a few maggots 
from autumn cauliflowers in 2 or 3 inches of soil, and noting the date 
of emergence of the flies in spring. Insects that winter above ground 
on twigs or branches may be kept under observation by bagging the 
twigs with cheese-cloth. 

Harland (S. C.). Special Entomological Investigations.— Rept. Agric. 
Dept. "St. Vincent for 1916-17, Barbados, 1917, pp. 10-11. 
[Received 9th January 1918.] 

The larva of a moth, Balhvia cistipennis, a new pest of cowpeas, 
has appeared in St. Vincent, having been previously recorded from 
Barbados. The eggs are laid at the top of the flower-stalk or in the 
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calvx of the bud, and hatch out in 2 or 3 days, the larvae immediately 
boring into the tissues, which they leave after 8 or 9 days to pupate in 
the soil, whence the moth emerges in about a week. Owing to the 
part attacked being the flower-buds or young pods, the damage done 
by this pest is considerable. No larval or pupal parasites have been 
reared, though Trkhogramnui mmutmn is known to parasitise the eggs. 
Other food-plants are Canavalia spp. and a wild plant, Vigna luteola. 

The following identifications of insects reared in 1915-16 have been 
made : — Lepidoptera : Nacoleia indicata, F. (lima-bean worm), on 
Phaseohis spp. ; Pachyzaneb bipunctalis, F., on Amarnntous , spp. ; 
and Tischena sp., a leaf-miner, iu Synedrella nodifiora. Diptera : 
Ai/romyza imequalis, .Mali, (lima-bean blotch-miner), on lima bean ; 
A. parvicornis, Lw. (corn-leaf blotch-miner), on maize; and a new 
species of Agromym mining in Commelim virginica. 

Parasites reared in 1915-16 have been determined as follows : — The 
Tachinids, Eucelatoria australis, Towns., and Sarcodexb stemodontis, 
Towns., larval parasites of Calpodes elhlius ; the Ohalcids, Chryso- 
'charodes tmjoriam, Gir., a pupal parasite of a leaf-miner on cassia 
(Commelim virginica) ; Achrysocharella aetii, Gir., a pupal parasite 
of a leaf-miner on Synedrella 'nodifiora ; Polycystus clypealus, Gir., a 
pupal parasite of Agromyza parvicornis, Lw. ; Pseudomphale eudami, 
Gir., and Grotiusomyb eudami, Gir., larval parasites of Eudamus 
proteus ; Habmlepoidea submetallica, How., an egg-parasite of Nezara 
viridufo ; Tetrastiches fasdalus, Ashm., a larval parasite of Cecidomyia 
manihot, Felt; and Neocatohccus syrpkidis, Gir., a pupal parasite 
of a Syiphid fly that attacks the corn aphis [Aphis maidis ]. 

Work connected with Insect and Fungus Pests and their Control.— 

Rept. Agric. Dept. St. Vincent for 1916-17; Barbados , 1917, 
pp. 11-15. [Received 9th January 1918.] 

The subject matter of this report has already been noticed from 
another source [see this Review, Ser. A, v, p. 580]. 

Ross (W. A.). The Black Cherry Aphis.— Canadian Horticulturist, 
Toronto, xl, no. 12, December 1917, pp. 307-309. 

_ An outbreak of cherry aphis [Myzus ccrasi\ was reported from tho 
Niagara district during the summer of 1915, the fruit being so badly 
damaged that most of it was left on the trees. The attack of this pest 
causes infested leaves to become tightly curled, and to turn brown and 
die, while the stunted fruit is covered with honey-dew in which a black 
fungus thrives. 

The minute, oval, black eggs are deposited round the buds and on 
the rough bark of twigs and branches in the autumn. They hatch 
early in spring, and the nymphs first attack the leaf-buds and later on 
the young leaves and flower-buds. In about a month they begin to 
produce brood after brood of wingless and winged females *until the 
autumn, the winged forms from mid-June to mid-August migrating 
to wild pepper-grass, where they establish summer colonies of wingless 
individuals [see this Review , Ser. A, vi, p. 103]. In early autumn these 
produce migrant forms that return to the cherry and produce egg-laying 
lemalcs, while at the same time the wingless forms on the cherry produce 

(C452) 0 
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large numbers of winged Aphids which also give rise to egg-laying 
females. Early in October winged males appear on the wild pepper- 
grass and migrating to the cherry mate with the females. 

The best remedy is thorough spraying with Black leaf 40 early in 
spring as soon as all the eggs have hatched, when it is most 
economically applied in combination with the delayed lime-sulphur 
dormant spray. 

Gibson (A.). Control of the Onion Maggot. — Canadian Horticulturist, 

Toronto, xl, no. 12. December 1917, p. 312. 

The control of the imported onion maggot, Hykmyia antiqrn, has 
proved a difficult problem under field conditions, owing to the 
prohibitive cost of such insecticides as hellebore, insect powder and 
carbolic wash. During the last two seasons satisfactory tests have 
been made with a poisoned bait spray composed of sodium arsenite 
J oz,, molasses 1 pint, boiling water 1 gal. ; the sodium arsenite is 
first dissolved in the boiling water and the molasses added, the mixture 
being ready for use when cool. Five applications of this were made 
between 13th June and 16th July, the p'nnts being about a foot high 
on the latter date, The mixture was applied with a watering-can with 
a small rose, the cost working out at a little less than five shillings an 
acre, for ingredients and labour, and the time occupied being less than 
ten minutes an acre. 

Swaine (J. M.). The False Tussock Caterpillars on Shade Trees. ~ 

Agric. Gaz. Canada, Ottawa, iv, no. 12, December 1917, 

pp. 1043-1047. 

During the summer of 1917 a serious outbreak of defoliating cater- 
pillars occurred on the shade trees of Eastern Canada, the most 
abundant and widely distributed species being the false tussock 
caterpillars. 

These included the hickory tussock moth, Halisidota cari/ae, Harr., 
which lays its eggs to the number of about 100 in a patch on the 
under-side of a leaf during early summer, its chief food-plants being 
hickory, walnut, elm, butternut, hawthorn, rose, apple, ash, linden, 
oak and locust The conspicuous black and white caterpillars feed 
gregariously at first, defoliating whole branches during the latter part 
of July, August and early September. They then pupate in oval, 
hairy, greyish cocoons, from which the moth emerges the following 
June. H. macvlata, Harr, (spotted tussock) is a very similar species, 
the larvae of which feed on alder, apple, willow, and Manitoba maple, 
although it is usually recorded from the Eastern States as feeding 
on oak. It rarely occurs in sufficient numbers to cause serious injury 
or require control. H. tessehris, S. & A., is another similar species, 
the larvae feeding on many native trees and shrubs. 

These caterpillars may be easily controlled by spraying the infested 
foliage with lead arsenate or Paris green, the lead arsenate being used 
at the rate of '2\ lb. paste to 40 gals, water, or 1J lb. powdered lead 
arsenate to the same quantity of water, while Paris green is employed 
at the rate of 5 oz., mixed with 1 lb. freshly slaked lime, in 40 gals, 
of water. They are heavily parasitised, especially by the common 
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Ichneumon, Scambus pedalis, Cress., as well as by Theronia melatw- 
cephala, Brull., and Amblyleles malacus, Say, which fact prevents their 
attaining the rank of important shade tree pests. 

Fletcher (T. B.). Report o( the Imperial Entomologist. Scientific 
Reports Agric. Research Institute, Pusa, for 1916-17 ; Calcutta, 
1917, pp. 71-90. [Received 14th January 1918.] 

Experimental work on insect pests was continued, and parasites of 
the cotton bollworm, Earias spp., were bred and despatched to the 
Punjab, being identified as belonging to the genus Microbracon. The 
life-history of Nephotettix bipunctalus (rice leaf-hopper) was worked 
out. Investigations on the different species of borers attacking 
sugar-cane, maize, Sorghum vulgare (juar) and rice have resulted in the 
following determinations : — Chilo simplex, found in maize, sorghum 
and rice ; Diatraea suppressalis (auridlia), chiefly in sugar-cane, a few 
examples being found in sorghum, but not in maize ; Diatraea verumta 
( slriutaUs ), found in sugar cane and a thick variety of sorghum, and 
none in maize ; an unidentified species of Diatraea found in sugar-cane 
nnlv. All the above have hitherto been recorded as Child simplex. 
In addition there are: —Papua deprcssella, the most injurious of all 
borers to young sugar-canes, its activities, however, decreasing with 
the growth of the cane ; Scirpophaga mnthogastrella (auriflua), one of 
the first borers to attack cane ; Sesamia inferens, known to occur in 
maize, sorghum, sugar-cane, rice and several other members of the 
Gramma ceae. 

Observations made month by month of the damage due to insects 
and red rot on experimental plots of thick, medium and thin canes 
respectively has led to the conclusion that red rot causes a high 
percentage of damage, that a thick variety (I’urple Mauritius) is more 
liable to attack than other varieties, the amount of damage due to 
insects in June being greater than in any of the other plots, even 
though all affected plants had been cut out in April and again in May ; 
and that Scirpophaga will prove to be the only insect amenable to the 
treatment by cutting out affected shoots. 

Other insects observed for the first time feeding underground among 
sugar-cane roots were the larvae of the Dynastids, Alissonotum piccum 
and A. simile, and of the weevil, M pliocenes blandus. An undetermined 
Melolonthid grub, probably Anomala sp., has been observed killing 
young shoots by gnawing into the stems from the side, and larvae of 
Mgllocerm discolor have been found commonly among the roots. 
Further observations have confirmed the view that termites damage 
sugar-cane shoots and setts only in certain kinds of soil. These 
may be protected by dipping in a solution of 1 lb. lead arsenate in 
2 gals, water, while a strength, of 1 lb. in 1 gal, bad no harmful effects 
on germination, and weaker solutions up to 1 lb. in 4 gals, were also 
effective. ( 

In the insectary more than 200 different lot3 of insects were reared, 
most of them for the first time. Among those that may rank as serious 
pests are Cerambycid borers of Sann hemp and Phaseolus aamitifolius, 
and Anobium sp. in stored cumin seeds and aniseed. 

Investigations were made into the life-histories and habits of the 
pea-stem fly, which was found to damage only plants growing alone 

(C452) 02 
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or thinly ; Evgnamphts imrgimtus, the adult weevil being most active 
on mango trees in July and August and the grubs resting in the soil 
from September to March and April ; Attagenus piceus, the life-cycle 
of which takes from 1-3 years to complete; Melittia eurytion, the 
caterpillar of which bores and causes a swelling in the stem of Tricho- 
sanlhes dioica and other Cucurbitaceous plants in the rains, and passes 
the rest of the year in the larval stage inside a very stiff cocoon ; 
Comopleryx mamptihris, a Lepidopterous miner in bean leaves, whicb 
rests in the larval stage from about November to July ; a Eurytomid 
grub in apricot seed, which probably rests inside the seed for two years 
in some cases, though most individuals emerge as adults after one year ; 
an Elaterid beetle, Agrypnm fuscipes, tbe life-cycle of which seems to 
take 3 to 4 years ; Ancylolomia chrysographella, which has several 
broods, each cycle taking about a month and hibernating in the 
caterpillar stage from November till March or April ; Aspongopus 
bnmneus, a bug which causes severe damage to pumpkin plants ; 
Massepha absolutalis, a Pyralid rolling bamboo leaves, which rests in 
the larval stage in winter ; Pempheres affinis (cotton-stem weevil), 
which has been found to breed in a new food-plant, Trium/etto- sp,, 
one of the Tiliaceao ; and Lampides ( Polyommalus ) baetim, which is a 
pest of the flowers of Butea frondosa. 

Grain storage experiments showed that Rhizoperlha dominica cannot 
breed where the air has free access, but under close storage conditions 
it can do much more damage to wheat and in a shorter time than 
Calandra oryzae. Loss due to the latter may be reduced to a minimum 
by frequently exposing the grain to air and light when practicable. 
Based on this, a new method of outdoor storage in granaries made 
entirely of straw is being tested, as is also tbe method of storage under 
sand. Keeping the seeds covered with sand, coarse or fine, has given 
the best results against Bruchis chinensis, which breeds in the larger 
varieties of peas, Pisum sativum, Cajanus indicus, lentils, Lathyrm 
sativus, Phaseolus radiatus and P. mungo, Vigrn catjang, and Viciafdba, 
causing serious damage. The small pea, Pisum arvense, is not 
injured by this pest when stored, but in tbe field it is infested by 
B. ajfinis. Tribotium castaneum is commonly associated with Ekizo- 
pertha dominica in stored wheat and rice, as is also Tenebroiies 
mavritanicus with Calandra oryzae, on which weevils the adult beetles 
prey. The expectation that this insect might therefore exercise a 
natural control has not been fulfilled, since the adults appear and 
oviposit in July- August, passing the rest of the year in tbe larval stage. 
During this time they do not attack tbe weevils, but bore into wheat 
and rice grains, tbe chief damage by tbe weevils occurring simul- 
taneously, while at other times they do not occur in sufficient numbers 
to act as a check. 

Bagraia pida in an experimental plot of mustard was entirely 
checked by spraying with fish-oil resin soap at a strength of 1 lb. in 
4 gals, water, which killed even the adult bugs. Research with the 
object of finding insects whicb could be utilised as checks on tbe growth 
of Lantana indicated three possible ones, viz. : — Platyptilia pusilli- 
dactyla, already widely distributed in India and Burma, being one of 
the insects imported from Mexico into Hawaii ; an apparently new 
Eucosmid moth ; and a Ceeidomyiid flv. 
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Hutchinson (C. M.). Report of the Imperial Agricultural Bacterio- 
logist. — Scientifa Reports Agric. Research Institute, Pusa,for 191&- 
17 ; Calcutta, 1917, pp. 103-118. [Received 14th January 1918.] 

Since a more complete knowledge of the life-history of Nosema 
bombycis and of the reciprocal relationship between this parasite and 
its host are necessary for the control of pebrine among silkworms, 
experimental research on the points of hereditary infection and infec- 
tion through contagion or ingestion of the parasite have been carried 
out with the following results : — Infected eggs have been found to 
produce silkworms that succeed in reaching the cocoon stage, provided 
that sufficient space and suitable food are available. Such individuals, 
however, cannot be used for breeding purposes as the resistance 
acquired through suitable environment is only sufficient to hold in 
check the multiplication and spread of the parasite. The principal, 
if not the only means of infection, other than by hereditary trans- 
mission, has been proved to be by ingestion of the parasite spores with 
the food, these being present in great numbers in the dust of rearing 
houses. They also may be excreted bv infected but still feeding 
individuals, which in this way infect the leaves of the food-plant. 
Infection, once introduced, spreads rapidly through the dissemination 
of the spores by human beings, insects and dust, not only in the same 
house but also to neighbouring rearing houses. Cocoons and eggs 
received from a distance, though hereditarily free from the disease, 
may be contaminated during examination in an infected house, owing 
to faulty technique, which results in the accumulation of infective 
material in the building. Of the action of antiseptic insecticides in 
rearing houses little at present is known, attention having been directed 
towards the determination of the viability or persistence of infective 
power of the pebrine spore under varying natural conditions. It has 
been found that desiccation for six months did not destroy the 
infective power of the spores, whereas they were rendered innocuous 
in a month by moderate moisture at the same temperature. The 
stimulus determining the generation of the spore is apparently the 
combination of moisture and suitable temperature found in the gut 
of the silkworm, and it is probable that the deleterious effects of 
continued moisture upon the vitality of the non-ingested spore are due 
to prematurely induced development, not carried so far as germination, 
but resulting in either partial or total loss of vitality. Further 
investigation is necessary regarding the effect of climate or manurial 
treatment upon the nutritional value of the mulberry leaf, together 
with the resulting reaction upon the resistance of the silkworm to 
infection. 

Axstf.ad (R. D.). A Swarm of Insects. — Planters’ Chronicle, Bangalore, 
xii, no. 47, 24th November 1917, p. 594. [Received 12th Januarv 
1918.] 

A remarkable swarm of insects is reported to have occurred last July 
on a coffee plantation situated on the leeward side of a lull, its effect 
being similar to that of a cyclone, shade trees having their branches 
bent and broken by the weight of the insects, while the coffee was 
covered, though to a less degree. The insect has been identified as a 
Pentatomid bug, Ochrophrrra montana, which however only did 
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mechanical damage. Since it has been calculated that it takes 1,000 
of these insects to weigh an ounce, the number present must have been 
enormous. 

South (F. W.). Summary of Locust Work for the 4th Quarter, 1916. 

• — Agric. Bull. Fed. Malay Slates, Kuala Lumpur, vi. no. 1, 
October 1917, pp. 21-37. [Received 12th January 1918.] 

Measures against locusts for the third quarter were not concluded 
in the Negri Sembilan, Pahang, Malacca and Johore districts till the 
end of October, and the reappearance of hoppers early in November 
necessitated a resumption of the work, which was not entirely finished 
by the end of the year, though a successful result was anticipated. 

The year’s locust work in the Peninsula mav be regarded as quite 
satisfactory, though there were unexpectedly large generations of 
hoppers from March to May, probably the offspring of unknown swarms 
from remote places. An even larger generation or succession of 
generations followed from July to the end of October, but as only a 
few of these swarms escaped there was a considerably smaller genera- 
tion at the end of the year, the destruction of all the known swarms in 
the Negri Sembilan and Malacca being probable by the end of January. 
In all 2,911 swarms were destroyed in the Negri Sembilan, 158 in 
Pahang, 4,952 in Malacca, and 1,877 in Johore during the year, the 
position for 1917 appearing to be favourable, as most of the remote 
possible breeding grounds are now known. 

Henkv (G. M.). Insect Pests of Food Crops. — Trop. Agriculturist , 
Peradeniya, xiix, no. 5, November 1917, pp. 252-255. 

This paper contains a list of the common pests of vegetables in 
Ceylon and gives general recommendations for the control of each 
class of insects dealt with. 

Hutson (J. C.). The Pink Boll Worm. — Agric. News, Barbados , xvi, 
no. 407, 1st December 1917, p. 378. 

In this article the great danger threatening the West Indian cotton 
industry should Peclinophora gossypiella (pink bollworm) ever be 
introduced into the islands is emphasised. Realising this, the 
authorities of the Leew'ard and Windward Is. and those of Tobago and 
Trinidad have framed stringent quarantine regulations; these have 
not yet been adopted by Barbados, though it is hoped that in the 
near future similar action will be taken there. 

Mumtoed (F. B.). How the Station Works.— Missouri Agric. Expt. 
Sta., Columbia, Bull. no. 151, September 1917, 68 pp. [Received 
14th January 1918.] 

In the entomological section investigations were carried out on the 
life-history, distribution, injury, and methods of control of insects 
injurious to nursery stock, especially the apple-leaf skeletoniser 
[Canarsvr, hammomli]. Experiments showed that hydrocyanic acid gas 
destroyed 97-98 per cent, of living scale-insects on nursery stock, while 
miscible oil destroyed 99-100 per cent. 



Experimental control measures against insect pests of melon and 
related crops have shown that the striped cucumber beetle [Dwbrotim 
vittala] can be successfully controlled by dust and sprays. Nicotine 
killed the young nymphs of the squash stink bug [Arnsa tristis], but 
merely stupefied the adults. The only effective remedy for the squash 
vine borer, Melittia satyriniformis, is the collection of the larvae by 
hand. A new unidentified bug has been observed late in autumn on 
squash foliage. 

Investigations on the annual cycle of Hessian fly [ Mayriiobi destructor] 
have shown that wheat sown on and after the calculated fly-free date 
is not attacked. Consequently, in practice, the best method is to 
plough in the stubble and keep the land in cultivation so as to prevent 
the growth of self-sown wheat, until the crop can be sown after tbe 
fly-free date. 

Sedlaczek (— ). Relation between Climate ami Life-Cycle of the 
Tussock Moth (Lymantria (Liparis) monacha). — Mthly.Bull. Agric. 
bilell. and PI. Dis., Rome, viii, no. 8, August 1917, p. 1200. 
(Abstract from Oesterreichische Forsl- umi Jagdzeitung , Vienna, 
Year xxxiv, no. 44, 1916, pp. 259-260). (Received 17th January 
1918.] 

From observations on Lymantria monacha during tbe period 
1906-1910, the author has drawn the, conclusion that this moth 
requires for its post-embryonic development a sum-temperature of 
2,732° F., the moths only appearing in any great numbers in any place 
when this aggregate daily temperature has been reached. The earlier, 
therefore, the necessary sum-temperature is obtained, the greater the 
time the moth has at its disposal for flying. The nuptial flights take 
place on tine, windless evenings when tie temperature is above 58° F. 
After years with 12 evenings favourable to flight, the moth has multi- 
plied to a much greater extent in those with a smaller number ; this 
explains why it does not breed to any very great extent in the 
mountains. 

Fullaway (D. T.). Division of Entomology.— Hawaiian Forester & 
Agriculturist, Honolulu, xiv, no. 11, November 1917, pp. 323-324. 
[Received 19th January 1918.] 

During tbe month of October the insectary handled 27,400 pupae of 
the melon fly [Dacus cucurbilae J, from which 1,207 individuals of 
Ophis fletcheri were bred and distributed. Tbe following parasites were 
also distributed : Diachasma f ullawayi, 90 ; D. tryoni 340 ; Tetra- 
stichus, 200 ; Faranagrus (corn leaf-hopper parasite), 2,650. 

Ehrhorn (E. M.). Division of Plant Inspection. — Hawaiian Forester 
& Agriculturist, Honolulu, xiv, no. 11, November 1917, pp. 324- 
326. [Received 19th January 1918.] 

During October a box of pears from California heavily infested with 
the codling moth [Ci/dm pomoneJla ] was destroyed. Coconuts from 
Fanning Island were fumigated before delivery, being infested with the 
scale, Aspidiotus destructor. Several packages of beneficial insects 
were imported from Manila. 
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Aders (W. M.). Entomology in Relation to Agriculture. Zanzibar 
Protectorate Med. & Pub. Health Repts. for 1915 ; Zanzibar, 1916, 
pp 49-51. 

Insect pests did not cause any serious outbreak in the year under 
review, but those recorded in previous years occurred more or less 
throughout the season [see this Review , Ser. A, iii, p. 124]. 

The most prevalent pests of citrus trees are various Coccids, of which 
the following have been identified : — Icerya seychellarum, I. purchasi, 
Pseudococcus citri, Coccus ( Lecanium ) viridis, Pseudaonidia- ( Aspidiotus ) 
trihbitiformis , Lepidosaph.es beckii (citricoln) and Dactylopius obtusus. 
Spraying with fish-oil has given fairly good results, especially on young 
trees. 

Insects injuring economic plants during the year include : — Diptera : 
Larvae of Dacus brevistylus, Bezzi, D. vertebralus , Bezzi, and D. punctati- 
frons, Karsch, in Cucurbitaceae ; Ceralitis rosa, Karsch, bred from 
soursop. Lepidoptera : Chilo suppressalis,W\k. , the larvae of which feed 
on maize cobs and tunnel in the main stalk ; Duomilus capensis, Baker, 
the larvae tunnelling in castor-oil plants ; Miresa mehnosticta, Baker, 
the larvae of which are found abundantly feeding on leaves of 
Termimlia calappa (African almond). Coleoptcra : Tenebroides 
maiiritanicus, L., in various stored grains ; Comma sutumlis, Boh., 
in stored sweet potato tubers ; Necrobia rufipes, de G., adults and 
larvae of which feed on stored copra, causing considerable damage. 
A list of the Coccids infesting various trees is given. 

Speyer (E. R.). Agricultural Investigations in Ceylon. — Trop. 
Agriculturist, Peradeniya. xlviii, no. 6, June 1917, pp. 347-348, 

Egg parasites of the tea tortrix [Ilomma cojfearia] have been studied 
and bred successfully in the laboratory and this work is being continued 
under more natural conditions in Maskeliva. Icerya purchasi (fluted 
scale) is increasing in spite of predatory Coccinellids and the fungus, 
Cephabsporium. For the control of Xyleborus forniculus (shot-hole 
borer of tea) an experiment has been tried of pruning infested bushes 
in order to anticipate a severe attack ; this did not prove successful 
from the economic point of view, but the results prove that the 
prescribed periods when extra prunings should take place are entirely 
coirect. It is important that all woody portions of prunings should 
be burnt immediately after pruning. Experiments with washes have 
been continued and a partly satisfactory paint composed of fish-oil 
and resin has been obtained ; these investigations will be completed 
during the next pruning season. X. fornicatus has been found for the 
first time in the dead-wood of the Ceylon almond, Termimlia, This 
discovery is important, as it is the first indication of the possibility of 
using a successful trap. Several other Scolytids have been found and 
received from dead rubber trees and from Grevillea, Albizzia and 
Tephrosia. 

Speyer (fe. R.). The Fluted Seale ( Icerya purchasi). — Trop. 
Agriculturist, Peradeniya, xlviii, no. 6, June 1917, pp. 355-358, 
1 fig. 

Icerya purchasi (fluted scale) was first discovered in Ceylon in 1915 
on Acacia decurrens and later on Casmrim trees. By August 1916 
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it liad increased enormously on Acacia. The chances of natural 
extermination of the scale are small, while the spread of infestation to 
certain agricultural crops in Ceylon would be disastrous. An appeal 
is made to all agriculturists to co-operate in providing information 
regarding the spread of this pest and to attempt its control before it 
attacks economic products. Immediate steps should be taken to have 
all infested material cut out and burnt. 

Anstead (R. D.). Coffee Borer in Indo-China. — Planters’ Chronicle, 
Bangalore, xii, no. 48, 1st December 1917. p. 608. 

The coffee borer [Zeuzera coffrne] is a serious pest in the coffee 
plantations of North Annam, where 12 or 13 per cent, of the trees, if 
not more, are attacked by it every year. As the larva of this moth 
attacks the root as well as the branches, cutting down the bushes is 
useless unless the stumps are also removed ; consequently plantations 
alwavs show gaps that must be replanted with vigorous nursery stock. 
The insect begins its attack on the bushes in the third year from 
planting. 

Schwarz (E. A.). Ants protecting Acacia Trees in Central America. 

Proc. Entom. Soc. Washington, Baltitnore, Mi., xviii, no. 4, 
December 1916, pp. 211-212. 

Ants of the genus Pscudomyrma living in the thorns of acacias in 
Mexico and Central America effectually defend these trees against the 
attacks of man, cattle, and insects, such as leaf-eating caterpillars and 
ants, Aphids and Coccids, though one Oolcopteron, a species of Bruehus, 
oviposits in the acacia pods without being molested. The stingless 
wasp, Polybia occidentals, Oliv. , also builds its nest in the tops of these 
ant-protected trees and nowhere else. The ants are powerless to 
protect their host-plant against underground boring larvae ; among 
those bred from a tree killed in this way were seven species of 
C'erajibycidae and one Buprestid, a species of Agrilus. 

Fisher (W. S.). A New Species of Xylotrechus (Coleoptera : Ceramby- 
cidae). — Proc. Entom. Soc. Washington, Baltimore, Md., xviii, 
no. 4, December 1916, pp. 214-216. 

Xyhtrechus aceris, sp. n., is here described ; this species has been 
confused with X quadrimacxdatus, to wilich it is closely allied, but 
from which it differs in its habit of making galls on maple trees, being 
recorded from Acer rubrum (red maple) and A. 'platanoides (Norway 
maple). The injury caused by X. quadrimucuhtiis consists in girdling 
the blanches of various trees. 

Gibsox (A.). The Occurrence of Enmerus strigatus, Flu., in Canada. 
— Canadian Entomologist, London, Ont., xlix, no. 6, June 1917, 
pp. 190-191. 

The European Syxphid, Eumerus strigatus, has been recorded as a 
pest of onions, shallot, iris, narcissus, hyacinth and amaryllis. It is 
now widely distributed in North America, where its presence was first 
recorded in 1904. As many as 17 larvae, which measure half an inch 
or more when full grown, have been found in a single bulb, their 
occurrence being the cause of much loss. 
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Gillette (C. P.). Two New Aphid Genera and some New Species 

Canadian Entomologist, London, Ont., xlix, no. 6, June 1917, 
pp. 193-199, 1 plate. 

A new genus, Thripsaphis, with T. ballii. Gill., as the type, is erected 
in this paper. This Aphid is generically distinct from Saltusaphis, 
Theo., in which it was formerly included. The males, so far as known, 
are apterous and very small, and the females secrete waxy threads 
with which they cover their eggs. T. verrucosa i, sp. n., is a closelv 
allied form, and T. producta, sp. n., is the most abundant species in 
Colorado, occurring upon Care x. Another new genus, Aspidaphis, is 
represented by A. polygoni, sp. n., first taken on Polygonum sp. (knot- 
grass or door-weed) in Colorado. It closely resembles the colour of the 
under-side of the leaves and of the stems of the different species of 
Polygonum, which are its sole food-plants. 

Gibson (E. H.). Two New Species ot Dkyphus from Porto Rico, 
(Mlridae, Heteroptera). — Canadian Entomologist, London, Ont., 
xlix, no. 6, June 1917, pp. 218-219. 

Two Capsid bugs, Dicyphus prasimis, sp. n., and V. luriius, sp. n., 
that have proved injurious to tobacco plants in Porto Rico are here 
described. 

Fisher (W. S.). A New Species of Agrilus from California.— Canadian 
Entomologist, London, Ont., xlix, no. 8, August 1917, pp. 287-289. 

A description is given of Agrilus barker, sp. n., which has been 
confused with A. polilus, Say, to which it is closely allied, but from 
which it differs chiefly in colour and habits. The larvae mine in the 
inner bark and wood of normal, injured, and dying white alder (Almis 
rhombifolia), and paper-leaf alder (.4. lenuifolia). 

Dickerson (E. L.). Notes on Leptobyrm rhododendri, Horv. — Jl, Xew 
York Entom. Soc., Lancaster, Pa, xxv, no. 2, June 1917, 
pp. 105-112. 

An account is given of the life-history of Leptobyrsa rhododendri, 
Horv., which has previously been recorded in America under the name 
L. explanata, Heid. This insect has a wide distribution from Massa- 
chusetts to Florida and westwards to Ohio and has been introduced 
into Europe on imported nursery stock. It occurs on Rhododendron 
maximum, Kahnia latifolia, and azaleas, feeding on the under-surface 
of the loaves. 

Ewing (H. B.). Parthenogenesis in the Pear-slug Saw-fly. — Ann. 
Entom Soc. America, Columbus. Ohio, x, no. 4, December 1917, 
pp. 330-336. 

Eriocampoides limadna ( Caliroa cerasi ) (common pear-slug or cherry- 
slug) is a sawfly in which the males are so rare as to he practically 
non-existent, and in which, therefore, parthenogenesis has long been 
suspected to occur, though in Profemisa collaris, MacG. (cheny and 
hawthorn sawfly leaf-miner) the proportion of males and the life- 
history appear to be normal. 
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The earliest experiments with E. limacina showed that virgin females 
deposit eggs that hatch, hut that the larvae never survived more than 
a few days. The author’s recent investigation has, however, established 
the fact that the eggs deposited by spring-brood virgin females hatch 
and produce normal vigorous larvae, which feed normally, pupate, and 
finally produce adults, which are females only. Parthenogenesis, 
when continued in the offspring of this second or Bummer brood of 
adults, gave larvae of which a great number failed to pupate, the 
remainder pupating and either failing to transform into the adult stage, 
or failing to emerge from the enclosing earthen cells. 

An orchard heavily infested with spring-brood females sustained 
such injury that several cherry trees were killed outright, owing to 
the enormous number of second-brood females and their second-brood 
larvae parthenogenetieally produced. The following spring, however, 
saw the emergence of only a very few adults, probably owing to a lack 
of vigour due to the absence of fertilisation, though possibly due also 
to unknown causes. 

Lichtexstein (J. L.). Observations sur les Coccinellides mycophages 
(Col.). [Notes on Mycophagous Coocinellids.]— Bull. Soc. Entom. 
France, Paris, no. 17, 14th November 1917, pp. 298-299. 

Many authors have recorded the fact that many Aphid-destroying 
species of Coccinellids may become phytophagous even to the extent 
of being injurious to vegetation. Examination of the intestinal 
contents has shown that various species of these insects feed 
indifferently on Arthropods, pollen grains and spores of fungi. It has 
more recently been found that Halyzia ( Thea ) viginliduopundahi, L., 
and H. ( Vibiiia ) duodecimgiUUita, Pod., have similar habits, which the 
author has also shown to be the case with H. sexdedmguttata, L. At 
Montpellier, these three species feed on Phylhctinia suffulla, a widely 
distributed fungus that attacks the lower surface of the leaves of hazel, 
ash, and Conus sanguined. 

Villexeuve (J.). Descriptions de deux Muscides nouveaux (Dipt.) 

[Descriptions of two new Muscids.]— Bull. Soc. Entemi. France , 
Paris, no. 17, 14th November 1917, pp. 306-309. 

The Muscids described in this paper are Hyperedeina polyphyllae, 
sp. n., found feeding in the larval state on the dead bodies of the 
Lamellicom beetle, PolyphyUa futto, L., in Russia, and Scutopkaga 
rufirndris, sp. n., parasitising the same beetle by laying its eggs on the 
abdomen of the living insect. 

Bieloussov (V.). CofionMHan Tadra P. Kn3Hpa. [The Sable Forests 
on the River Kizir.]— « iltCHOM HfypHam>.» [ Forestry Journal], 
Pelrograd, xlvii, no. 7-8, 1917, pp. 418-450. [Received 16th 
January 1918.] 

This article dealing with the fauna of the forests in Siberia contain? 
a list of Scolytids occurring in them, which has already been given in 
a previous paper [see this Review, Ser. A, v, p. 514]. 

The following Cekambycidae were also observed : — Monachamus 
sutor, J,., M. muhanti var. rosemmidleri, Cederhj., which prefers 
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freshly cut firs to all other trees, Leptura quadrifasdata, L., L. sequensi , 
Reitt., L. nigripes, DeG., L. melanura, L., Acmeops pratemis, Laich., 
aud Lamia lextar , L., as well as a Clerid, Trichodes ireutensis, Laxin 

Beiiaiev (K. A.). recceHOKafl nyxa at CTaBpono^bCKOH ryQepniM, 
ea etTecTBeHHbie Bparn a Htpbi 6opb6bi ct> Hen. [Gecidomyia 
destructor, Say, in the Govt, of Stavropol, its natural Enemies and 
Remedies for it.]— Published by the Entomological Bureau of the 
Zemstvo. Stavropol. 

Mayetiola ( Cecidomyia ) destructor (Hessian fly) has three generations 
in the Government of Stavropol. The first is on the wing in May and 
oviposits both on winter and summer-sown crops ; the larvae of this 
generation pupate in the first half of July, the second generation of 
adults appearing in August. These oviposit exclusively on plants 
from self-sown seed. The third generation appears in the second half 
of October and oviposits on young shoots of winter-sown crops, the 
larvae pupating in November and hibernating in the pupal stage. 
Thus the casual plants from self-sown seed are the only means by 
which the second and consequently the third generation survive, and 
their destruction is therefore one of the chief control measures. 

Amongst the natural enemies of the Hessian fly the most important 
are a Hymenopteron parasitic on the larva and a yellow centipede 
which feeds on the larvae and pupae. 

Nikolais v (P.). 03HHaa coBKa (osmium sepBb). 06pa3T. hihbhh en , 
Bpegb. HaHQCHMbifl era nonuMii, h Mtpu SopbSbi c-b Hera. [The 
Caterpillars of Euxoa segetum, their Life-History, the Damage 
caused by them to Fields, and the Remedies for them.] — « IflWHQe 
Xo3HHCTBO.» [Southern Husba ndry], Ekaterinmlav, 1917, pp. 304- 
310, 6 figs. [Received 16th January 1918.] 

A short account of Euxoa segetum with figures of its various stages 
is given, followed by a popular account of its life-history, damage and 
control. It is stated as an historical fact that in 1839 this pest appeared 
in vast numbers practically all over agricultural Russia, and the 
damage done was so great that the resulting shortage of food led to 
riots in many parts of the country. 

Noel (?.). Une Invasion d’lnsectes americains a Rouen. [An 

Invasion of American Insects at Rouen.] — Bull. Lab. Reg. Entom. 
Agric., Rouen, 1st quarter 1918, January-March, p. 14. 

The houses of a certain district in Rouen recently became infested 
with vast numbers of minute insects that covered the inner and outer 
walls from roof to cellar, as well as furniture, clothing and everything 
in them in such numbers as to appear like a fine grey dust. The 
insects concerned consisted of Tyroglyphus farinae, thrips, many 
Podurids ( and a few corn and rice weevils. It was evident that these 
insects came from some granary, and a large shed was discovered in 
the midst of the infested houses that had been used to store com and 
barley siftings from America bought two years previously, and in this 
the insects, mostly new to the French fauna, had been multiplying 
enormously. The removal and destruction of the infested grain refuse 
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was effected, and the shed wag then fumigated with sulphur and 
washed down with a solution of bichloride of mercury in order to 
destroy any unhatched eggs and to disinfect the building. This 
treatment has apparently been quite efficacious. 


Patterson (W. H.). Report of the Entomologist.— GWd Coast Agrie. 
Dept. Sept, for 1916 ; Accra, 1917, pp. 19-20. [Received 22nd 
January 1918.] 

Cacao has been attacked by Salilbergdla singular is, Hag., S. theo- 
browa, Dist., and Hehpellis bergrothi, Reut. (cacao mosquito), the 
great increase of the Diphdia fungus being due to the destruction of 
tissue caused by the poisonous injections of these bugs. 

Coconuts have been badly infested with Arckon centaurus, Burm. 
(rhinoceros beetle), 8,105 adults having been captured as against 
4,033 for the preceding year. This is unfortunate in view of the fact 
that efforts are being made to introduce coconut cultivation in districts 
unsuited to cacao. The beetle breeds in accumulations of organic 
matter in and on the ground and has been found in the masses of 
decaying debris collected at the base of the leaves of the oil palm. 
Some 1,300 adults were caught on a small group of Paniamis at Aburi, 
in which district there are numerous breeding sites. 

The heavy fall of citrus fruits has been proved to be due to the 
attacks of the orange-piercing moths, Ophideres ( Olhreis ) fuWmiea and 
Achae a obvia, which visit the trees at night and puncture the fruits 
before they are quite ripe. These pests are very widespread and do a 
great deal of damage to the main-season crop of fruits; it is 
estimated that three-fourths of the orange and grape-fruit crops at 
Aburi and the whole crop of tangerines at Assuantsi were destroyed by 
them. Ceratitis however was not found in any citrus fruits nor in 
sufficient numbers in other fruits to be of any economic importance. 
The control of these moths is difficult, since the netting of the trees 13 
too costly, as is also the supervision necessary lor maintaining smother 
fires at night. The use of poison-baits is of doubtful value owing to 
the vast numbers in which the pest appears, and the provision of early, 
or artificially ripened fruits as bait is not a safeguard, as the moths 
utilise as food fruit that is far from mature. The breeding habits of 
these insects is unknown, though the larval stage is probably passed 
upon wild food-plants. 

Homieocerus sp., the “big bug” of cacao fruits, has been found 
feeding and breeding to a small extent on the young shoots of Para 
rubber ( Hevea brasUiensis). 


Gunther (R. T.). Report on Agricultural Damage by Vermin and 
Birds in the Counties ol Norfolk and Oxfordshire in 1916.— Oxford 
Vniv. Press, 1917, 92 pp. [Received 29t,h January 19fl8.] 

In the course of this investigation into the agricultural damage by 
vermin and birds the author found that starlings are beneficial during 
the earlier half of the year, their diet then consisting chiefly of beetle 
larvae, Cara bid beetles, millipedes, crane-fly larvae, Lepidopterou 3 
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larvae, wireworms, click beetles and weevils, but that the preservation 
of this bird in great numbers would ensure the local extinction of many 
more useful migrant insectivorous birds. 

Similarly pheasants, when in abnormal numbers, may be a potential 
source of harm to the farmer, but ordinarily are beneficial, as their 
food consists largely of the seeds of weeds, Bibio larvae, wireworms. 
click beetles, plant lice, garden chafers, ants, and crane-flies. There 
are excellent grounds for the belief that pheasants are a valuable 
remedial measure, on land infested with wireworms, estates on which 
they are preserved being practically free from this pest, owing to the 
fact that the young birds are entirely insectivorous. 


Sanderson (B. D.) & I’eairs (L. M.). School Entomology : An 
Elementary Textbook of Entomology.— New York, John Wiley & 
Sons, Inc. London , Chapman & Hall, Ltd., 356 pp., 233 figs. 
Price 7s. net. 

This textbook presents the subject of entomology in a simple manner 
and is suitable for use in secondary' schools or agricultural short 
courses. The first part deals with general entomology, a chapter being 
allotted to each of the principal natural orders. The second part 
comprising six chapters on economic entomology and insect control 
are planned with the object of giving in a limited space as concise an 
idea as possible of the commoner injurious forms in America, and the 
composition of the more usual insecticides employed against them. 
The text is profusely illustrated and the appendices contain useful 
lists of publications on injurious insects, while a general index to the 
volume is included. 

The value and importance of textbooks such as this must be generally 
admitted, when it is realised — to quote from the preface— that the 
total annual loss due to insect, injuries in the United States is estimated 
“ at not far from the stupendous sum of one billion dollars,” grain and 
forage crops bearing about one-third of this total. 


Gu4naux (G.). Entomologie et Parasitologic Agricoles.— Encyclopedic 
Agricole, Paris, J. B. Bailliere & Fils, 1917, 592 pp., 427 figs. 
3rd Edition, revised and enlarged. Price: paper, 5 francs ; cloth, 
6 francs. 

This new edition is one of two volumes on agricultural zoology, and 
deals exclusively with Invertebrates injurious to agriculture. The 
bulk of the volume is given to the insects, and this section begins with 
a general description of the structure and classification of insects 
with the essential characteristics and principal subdivisions of the 
various families. Following this is a review of the insects noxious to 
cultivation; classified under the various crops which they damage. 
Finally, the insects attacking domestic animals and man, houses, 
timber, clothing and food are dealt with, as well as those beneficial to 
crops. 

The book is designed primarily for the growers of plant crops, who 
only too frequently have no means of recognising or dealing with the 
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various species that they encounter, nor of distinguishing beneficial from 
noxious species, This information is given in a simple and concise 
form and the author has produced an essentially practical handbook, 
illustrated with numerous figures. It is hoped that the present volume, 
which forms one of a series on these lines, will refute the frequently 
expressed opinion that scientific agronomic knowledge has no place 
in the domain of practical experience. 

The volume is supplied with adequate indices, both general and 
classified, as well as a plant index. 


Sciioevers (T. A. C.). Het Stengelaaltje als Tabaksvijand. [The 

Eelworm as a Pest of Tobacco ] — Tijdschr. over Plantenziekten, 

T Vatjewingen, xxiii, no. 5, November 1917, pp. 167-180, 2 plates. 

In 1910 tobacco at Deest was injured by Tyhmchus devastatrix, 
Kuhn, and the attack was repeated in 1917. The bast of the affected 
plants rotted away completely, just above the ground, while higher up 
it was dark brown in colour and in a decaying condition. Above this 
the stem was green and vigorous, but covered with excrescences. The 
shoots in infested plants were much hypertrophied and deformed, and 
most of their leaves were small, while even those of normal size were 
marked with yellow-green spots. The atrophy of the valuable shoots, 
the breaking of the stem near the ground and the reduced value 
of the spotted foliage constitute the damage done to tobacco by 
T, dcrastatrix. 

At Deest the cultivation of tobacco has been given up in consequence 
in many plots, though adjacent ones have been unaffected. Crop 
rotation provides the best remedy, but, it is one that, tobacco growers 
are naturally reluctant to adopt. At present no measures have been 
found that will check the pest without interfering with the tobacco. 
After harvesting the stems are usually left in the fields until the spring, 
thus permitting the Nematodes to migrate to the ground. The stems 
must be stored under conditions that render them harmless or burnt 
without delay. Infested leaves and shoots must be immediately burnt. 
If the conditions permit, the upper layer of soil may be buried at a 
depth where the presence of sufficient moisture will cause the eelworms 
to starve by preventing them from passing into a latent condition. 
The application of large quantities of potash as a manure also appears 
to be useful. Earthing up the infested plants may enable them to put 
forth roots above the diseased point and thus obtain the sap necessary 
for development of the shoots. 


van Poetf.ren (N.). Bestrijding van Dopluis op Perzik en Druif. 
[The Control of Scale-Insects on Peach and V me.] — Tijdschr. 
over Plantenziekten, Wageningtn, xxiii, no. 6, December 1917 
pp. 195-203, 1 plate. 

This paper strongly recommends water-soluble carbolineum against 
h-'ilecanium cmni and Pulmmria betuhe infesting peaches and vines 
grown under glass. The solutions must be of 2-5J per cent, strength 
for the peach and 4-8 per cent, for the vine. . 
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Schenk (P. J.). Vijanden van Bladluizen. [Enemies of Aphids.]— 
Tijdschr. over Plantentieklen, Wageningm, xxiii, no. 6, December 
1917, Bijblad pp. 37-45. 

This paper briefly reviews the various insect enemies of Aphids 
found in Holland, which require to be protected instead of 
destroyed, as often happens at the present time. They include Coeei- 
nellids, of which Coccinella septempunctata is the most important ; 
Telephorus fuscus and allied beetles ; Hemerobiids ; Clrysopids, 
including Chrysopa perla-; Syrphids, including Syrphus nitidicollis and 
Lasiophthicus (S.) pyrastri ; Iehneumonids ; and fossorial wasps, such 
as Psen pdllipes, Pz. (atratus, F.), Mimesa sp., Pemphreion sp., and 
Diodontus sp. 


LEGISLATION. 

Phylloxera in Italy. — Jl. Bd. Agric., London, xxiv, no. 10, Januarv 
1918, p. 1159. 

The importation into Italy of all plants and parts of living plants 
and of vegetable or mixed manure, except in certain specified cases 
within the control of the Minister of Agriculture, has been prohibited 
by a decree dated 2nd September 1917, with a view to controlling the 
spread of Phylloxera. Prohibited plants may be imported, however, 
by special permit for the use of public botanical institutions, provided 
that they come direct from places in which vines are not cultivated 
at all. 

The decree also defines the powers of the Consulting Commission for 
Defence against Diseases of Plants in regard to Phylloxera, provides for 
the notification and inspection of infected areas and the formation of 
anti-phylloxera associations, and lays down penalties for any 
contravention of these provisions. 

Amendment to the General Regulations under the Destructive Insect 
and Pest Act.— Order in Council no. 340, Ottawa, 11th February 
1918. 

The Governor-General of Canada, on the recommendation of the 
Minister of Agriculture, has ordered an amendment to the general 
regulations under the Destructive Insect and Pest Act of 1917 [see 
this Review, Ser. A, v, p. 479], This amendment alters the regulation 
concerning non-canned fruits, plants or portions of plants or vegetable 
matter from the Hawaiian Islands, in order to except pineapples 
(Ananasm saliva) and bananas (Musa spp,), which may bt imported 
provided they have been inspected by the United States Department of 
Agriculture, certified free from infestation by Mediterranean 
fruit-fly [ Ceratitis capitata ], and that the boxes, crates, bales or other 
containers shall be marked with the name atrd address of the consignor 
and of the consignee and bear the original or a duplicate copy of the 
certificate of inspection. 
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JIaskew (F.). Quarantine Division. Report tor the Month of May 

1917 . — Mthly. Bull. Cal. Slate Commits. Hortic., Sacramento, vi, 

no. 8, August 1917, pp. 347-318. [Received 24th January 1918.], 

The following pests were intercepted : — From Australia : Venturia 
mrina on pears ; Rhizoctonia and Phthorimnea opercuhlla on potatoes. 
From China : Calandra oryzae in rice ; Lepidopterous larvae in dry 
herbs ; Coccids on plants ; Hemichionaspis sp. on lichi trees. From 
Hawaii : Diaspis bromdiae and Pseudococcus bromeliae on pineapples ; 
Chrysotnphalus sp., Parhtoria sp., Pscudococcus sp. and cicada eggs on 
palm ; larvae of Dacus cucurbitae in cucumbers. From Japan : Mites 
in bulbs, weevil larvae in chestnuts and sweet potatoes ; Pulvimrm sp. , 
Ilemichiomspis aspidistrae and Lepidosaphes sp. on citrus cuttings ; 
Poliaspis pini on a pine tree. From Mexico : Calandra sp. in seeds ; 
Lepidopterous larvae in seeds ; Lepidosaphes beckii on limes ; 
Heliothis (Chloridea) obsokla in tomatoes ; weevils in tamarinds. 
From New Jersey : Diaspis boisduvali and Isosoma cattkyae on orchids. 
From Panama ; Lepidopterous pupae on orchids. From Papeete : 
MorganeUa maskelli and Lepidosaphes beckii on oranges. From 
Pennsylvania : Diahurodes cilri and Coccus hesperidum on citrus trees ; 
Saissetia hemisphaeriea on gardenias. From Illinois : Aspidiotm 
latuniae and Saissetia okae on ornamental plants. From New York : 
A borer ( ? Lixus c oncavus) in rhubarb roots. From Ohio : Pseudococcus 
sp. and Orthezia sp. on ornamental plants. 

Collins (G. N.). Breeding Sweet Corn Resistant to the Corn Earworm. 

— Jl. Agric. Research, Washington, D.C., xi, no. 1J, 10th December 

1917, pp. 549-572. 

Sweet maize is grown very little in the southern United States or in>. 
the tropics generally, the chief reason probably being the ravages of 
the com earworm, Heliothis (Ckloridea ) obsolela, F., which generally 
destroys almost the entire crop, whilst the native field varieties suffer 
but little injury and are consequently largely used as a substitute. 
The most obvious difference between the sweet and field varieties that' 
might be expected to affect the activities of this caterpillar is the 
extent to which the ears are protected by husks. The husks in sweet 
varieties are generally poorly developed, perhaps because in the maize- 
growing belt one of the most desired characteristics is an early season, 
and early varieties generally produce few leaves and few husks. 
Crosses were therefore made between commercial varieties of sweet 
maize and southern field varieties in order to combine the well- 
protected cars of southern varieties with the eating qualities of 
sweet varieties, hoping to raise a strain of sweet maize with some 
degree of immunity. These hybrids were found to possess distinctly 
greater immunity than the commercial sweet varieties, while the 
constitution of the plant wuis also found to be an important 
factor in immunity. A small percentage of damage was found 
to be correlated with a number of morphological characters, of 
which prolongation, or the extent to which the husks exceed the ear, 
was apparently the most important. The thickness of the covering 
provided to the ear by tbe husks was also found to he associated with 
low damage, but since only 5 per cent, of the larvae that reach the ear 

(C458) Wt.P2/137. 1,000. 4.18. B.&F.Ltd. Gp.11/3. 
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do so by penetrating the husks the relation can hardly be a direct one 
of cause and effect. The presence of husk leaves is also shown to be 
undesirable. By recording the number of larvae in each ear it is 
possible to resolve the total damage into the number of larvae and the 
average amount of injury done by each. In the more immune varieties 
both the number of larvae and the damage per larva were low. Since 
the number of larvae must be determined largely by the choice 
exercised by the moth in depositing eggs, it follows that the plants 
avoided by the moths are also those that the larvae find most 
distasteful. This identity of instincts in adult and larva is difficult to 
explain as the result of morphological characters of the plant and 
seems to indicate that at least a part of the immunity is the result of 
chemical differences, perhaps the presence of some volatile substance 
distasteful alike to both stages. Both in California and Maryland the 
injury from H. obsolete decreased slightly as the season advanced. 

These experiments indicate that by increasing the length and 
thickness of the husk-covering and reducing the husk-leaves, varieties 
of sweet maize can be produced in which damage from H. obsolete is 
materially lessened. No difficulty was experienced in securing bv 
hybridisation and selection the desired plant characters in combination 
with the seed characters of sweet maize. 


Iliingworth (J. F.). The Sugar-Cane Grub Pest. — Queensland Agric. 

Jl., Brisbane, viii, no. 3, September 1917, pp. 173-175. [Received 

24th January 1918.] 

In these notes the author lays particular emphasis upon the benefit to 
be derived from cultural operations in sugar-cane growing. The problem 
of the control of sugar-cane grubs is not an easy one. The introduction 
of parasites into Queensland would probably be of little avail, since 
the cane grubs are native insects, and introduced parasites have only 
been successfully used against introduced pests. There are already a 
number of parasitic and predaceous insects attacking the grubs, but 
these are themselves largely attacked by other parasites. About one- 
third of the grubs appear to succumb to the attacks of bacteria and 
parasitic fungi, and these undoubtedly lend themselves to artificial 
propagation and transplanting. The soils of badly-infested fields 
were all found to be very poor in humus and usually contained no lime 
and these two factors appear to be of vital importance to the growth of 
sugar-cane in a grub-infested district. The chief food of the grubs is 
decomposing organic matter in the soil and, if this is lacking, they are 
forced to feed upon the living roots of plants. Lime improves the 
character of the soil by hastening the humification of plant tissues and 
its action is also favourable to the development of fungous. parasites. 

The general custom in all grub-infested districts has apparently been 
to destroy the principal humus-forming elements by burning all the 
rubbish aid failing to grow sugar-cane in rotation with a green crop. 
The conservation of soil moisture is an important factor in the growth 
of cane, making it more resistant to the attacks of grabs, and also 
materially assisting the development of fungous organisms destructive 
to the grubs. These cannot thrive in dry soil ; hence the well-known 
fact that grubs are more destructive in a dry season or upon dry soil. 
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The action of nitrate of soda or sulphate of ammonia is a great stimulus 
to plant growth and root development, making the cane more 
resistant to the attacks of grubs. 

The use of arsenious poisons recently suggested for the destruction 
of the grubs is very promising. As it is already known that they feed 
largely upon humus and decomposing soil substances, it would seem 
tolhe a simple matter to apply poisoned organic bodies to the soil 
preparatory to cane-planting. Humus has a marked affinity for 
arsenic, which has a deflocculating action upon soil, making it more 
retentive of moisture. Chemical tests of certain soils of Hawaii, which 
have been treated with arsenic for the destruction of weeds for the 
past five years, show that all the poison has remained in the top four 
inches of soil without injuring in any way the roots of the growing crop. 
If arsenic proves useful at the same time as a weed-killer and a poison 
for «rubs, it will undoubtedly be a profitable procedure. Experiments 
are now in course of progress to test the various suggestions outlined. 
Meanwhile, advice for cane-growers may be summarised into the 
general recommendation to conserve the humus and apply lime ; later 
it is hoped to publish the best method of poisoning the grubs. 

Jarvis (E.). Sugar-Cane Pests.— Queensland Agric. Jl, Brisbane, viii, 
no. 3, September 1917, p. 175. [Received 24th January 1918.] 

Attention has been principally devoted to the study of the external 
anatomy and metamorphosis of certain of the more injurious cane 
beetles. A treatise dealing with the life-history and habits of Lepidiota 
frenchi, Black., has been prepared. The occurrence is recorded at 
(Jordonvale in May 1917 of a new Lepidopterous pest of sugar-cane of 
minor importance, viz. : — the Hesperid, Padraom hypometoma, 
Lower, which was observed eating the leaves of young cane plants 
growing in pots. Three other species of Hesperids have previously 
been recorded attacking sugar-cane in this district [see this Review, 
Ser. A, iv, p. 345], The butterfly, Melanitis leda, L., and the moth, 
Mocisfrugalis , F., have also been recently recorded as destroying the 
foliage of sugar-cane. 

Freeman (6. F.). Alfalfa in the Southwest. — Univ. Arizona Agric. 
Expl. Sta., Tucson, Bull. no. 73, 1st June 1914, pp. 233-320, 
2 plates, 19 figs. [Received 25th January 1918.] 

The lucerne seed crop is attacked by several insects, of which the 
most important is the Chalcid, Bruchophagus funebris, which oviposits 
in the ovules soon after the flower has bloomed, or in the young seeds 
iu pod. By the time the seed is mature the larvae are full grown, 
having devoured all the interior of the seed, the winter being passed 
by them in seeds fallen from the previous crop or from casual roadside 
plants. Adults appear early in J une and continue to emerge throughout 
July and August, and since the time of incubation may vary from a 
little less than six weeks to nearly a year, there is no discernible 
interval between the appearance of the first and second and succeeding 
broods. The amount of damage varies with the season, and increases 
as the season advances, becoming so severe in October that seed 
maturing at that time is not worth harvesting. 

(C458) 
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The best means of control is the destruction of over-wintering larvae 
by ploughing in fallen seeds and cutting and burning roadside plants, 
while the ravages of the insect can be avoided by producing the seed- 
crop in early spring before it becomes numerous enough to do damage. 

The midge, Asphondylia miki, over limited areas may sometimes 
destroy 25-30 per cent, of the pods, which have been found to contain 
its small reddish orange larvae, but injury on a large scale has not 
hitherto been observed. Thrips may attack the crop in such numbers 
that the flowers fail to set seed, though their damage usually consists 
in discolouring the flowers. 

The alfalfa caterpillar, Colias (Eurymus) eurytheme, Boisd., is the 
most serious pest affecting the lucerne hay crop [sec this Renew, her. 

A iii p. 153]. Stietocepkala feslina, Say (green alfalfa-hopper), causes 
some’ damage, too slight however to require special methods of control. 
Grasshoppers, Melanoplus spp., occasionally do considerable fl ama g e >- 
and are best controlled in the egg-stage by winter disking and by the 
keeping of turkeys. The harvester ant, Pogommyrmex sp., is a most 
destructive pest, clearing away all the vegetation from a space 
surrounding the nest, 3 to 20 ft, in diameter. The ants are best 
destroyed by pouring in and around the opening of each large nest a 
solution of potassium cyanide (1 oz. dry cyanide to 1 U.b. gal. water). 
This treatment must be repeated at intervals of 8 to 10 days, as the 
eggs are not destroyed and continue to hatch out. Lymphotia (rm- 
droma ) margaritosa (variegated cutworm), a severe outbreak of wl le i 
occurred in 1911, was found to be so heavily parasitised that no 
subsequent injury has been caused by it. Hypera (Ihytommus) 
murim, F. (alfalfa weevil), at present unknown in Arizona, occurs in 
an adjoining State, and quarantine measures have been taken against 
the importation of household goods, live-stock and hay from infested 
districts. 

Antoniadis (P.). Recherches sur la Pyrale. [Researches on Sparga- 
nothis pilkriam. ] — Pr ogres Agrk. Vitk., Montpellier, lax, no. 1, 
6th January 1918, pp. 9-12, 1 fig. 

Sparqanothis piUerwna, which hibernates in the laTval form in the 
fissures in the bark of the vine, does not affect any part of the stem 
indiscriminately, but is characterised by a definite distribution, -thus 
the larvae decrease in number from the tip to the base of a branch, a,nd 
are absent from the trunk of the main stem. Consequently the hiding 
places of the pest are known with certainty , rendering the application 
of control measures simple and more efficacious. Painting or spraying 
the vine with insecticides will be useless unless the ends of the branches 
are treated; but if this be done, the insecticide, aided by the action 
of rain, will readily reach the lower parts. 

Dopluis op .Perzik en Druif. [Seale-Insect3 on Peach and^ Vine.]—- 
Meded. Phytopath. Dienst, Wageningt n, no. 5, November 19K,. 
16 pp., 2 plates. 

This bulletin briefly describes the habits of Evkcanmm (Lecanium) 
corni, Bch., and Pulvinaria betuhe, L. The former infests peach, plum, 
Acacia, currant, 'gooseberry, raspberry, ornamental shrubs, Ihuja an 
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other conifers, as well as the vine. P. betulae however is the species 
chiefly found on the last-named plant. E. corni occurs throughout 
Holland wherever the peach is cultivated, as is especially the case in 
Westland ; it is spread by means of infested plants. P. betulae is not 
so common, and a large proportion of the vines in Westland are free 
from infestation. 

The mechanical removal of the scales in winter is a useful remedial 
measure, but it must be repeated annually and is expensive on account 
of the time required, especially in the case of the peach. Spraying 
with lime, sulphur or both combined, is also useful, but not completely 
effective. Petroleum has been employed with good results against 
£’. corni, but with the advent of sprayers yielding a very fine, powerful 
spray and of water-soluble carbolineum the latter substance has 
been used exclusively. By spraying the immature scales the loss of sap 
is prevented, and numerous trials have proved that this treatment is 
harmless both to peach and vine. It is important to choose a brand 
which yields a milk-white emulsion when diluted with water. For the 
peach the correct strength is 1 part carbolineum to 20 parts water, 
and for the vine, 1 part in 14-16. The solution must be sprayed, not 
applied as a wash, and the work must be done while the trees are quite 
dormant, i.e., not later than December or January. This treatment 
will also serve against the spinning mite [Telranychus] and Pseudococcus 
sp. on the vine and against the spinning mite, Phenacoccus aceris , and 
other scales on the peach. 

d’Emmerez de Charmoy (D.). Report of the Work of the Division 
of Entomology.— Ann. Kept. Dept. Agric. for 1916, Mauritius, 
1917, pp. 9-10. [Received 30th January 1918.] 

Mango trees are reported to have suffered much from the scale, 
Coccus ( Lecanium ) mangiferae, and from the attacks of a Cecidomyid 
fly, which oviposits in the tissue of the young leaves and stems, forming 
galls which seriously interfere with the normal growth of the plant. 
Sugar-cane has been severely attacked by Oryctes tamndus, the 
destruction of this beetle on one estate costing nearly £1,800. Another 
sugar-cane pest, a species of Lachnosterna, has been held in check by 
its natural enemy, the Scoliid wasp, Elis rufa, as well as by trapping 
the adult beetles at night, and thoroughly digging out the larvae. 
Elis rufa has been distributed in large numbers on sugar estates. 
\\ ork has continued against Phytalus xmithi, resultinginthedestruction 
of 24 million larvae and 66 million beetles in 1916. Tiphia paraUeln 
imported from Barbados has become firmly established, being found 
m great numbers on its food-plant, Cordis interrupts. 

Froggatt (W. W.). A Lead-boring Beetle ( Xylothrips gibbicollis ). — 
Agric. Gaz. N. 8. IF., Sydney, xxviii, no. 11, 2nd November 1917, 
p. 814, 1 fig. 

The Bostrychid beetle, Xylopsocus ( Xylothrips ) gibbicollis, described 
originally from Southern Queensland, but now known to have a wide 
range over Australia, under ordinary conditions bores into dead and 
dying trees, ovipositing in the timber, upon which ^potli larvae and 
adults live. Of recent years it has been found boring minute holes in 
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the lead sheathing protecting overhead telephone wires, allowing 
moisture to enter the cable, and disorganising communication by 
destroying the insulation. At present, no suitable means of preventing 
this damage is known, as the cost of painting the cables with a repellent 
mixture would be too great. 

Hitier (H.). La Pidride du Chou. [Kens brassicae .] — Jl. d’Agrk. 
Pratique, Paris, xxxi, no. 2, 24th January 1918, p. 37. 

In 1917 an outbreak of Pieris brasskae occurred in Brittany of such 
severity that whole fields of forage and kitchen-garden cabbages were 
destroyed, nothing remaining of the plants but the stems and midribs 
of the larger leaves. Fortunately the larvae were so heavily parasitised 
by a Braconid, Microgastcr sp. , that the pest was held in check, though 
the numbers of the second generation showed that it is unwise to trust 
solely to this natural control. 

Trabut (Dr.). Les Abris d Alttses. [Shelter-plants for HaUka.]— 
Bull. Agric. Alger. Tun. Maroc, Algiers, xxiv, no. 1, January 
1918, pp. 9-10. 

The depredations of Haliica ampekphaga in Algeria, which have been 
in abeyance for some years, have recently taken place again to on 
extent necessitating special methods ol control on the part of vine- 
growers. The simplest and cheapest seems to he that of providing 
winter-shelters near the vines in the form of hardy perennial plants in 
which the pest hides and in which it can be easily destroyed before its 
emergence in the spring. Plants suited to this purpose include : 
Penniselum villosum and P. ruppeliamm, Ckloris gagam, Mischanlus 
sinensis, Andropogon muriealus, Oryzopis miliacea, Festuca arundinacea 
and Antholyssa aethiopica. 

When sheltering in this low herbage, the beetle is in a position that 
lends itself to attack by the fungus Sporotrichum, which can be easily 
disseminated, by placing infected individuals in situations as yet free 
from tbe fungus. New cultures may be obtained from the Pasteur 
Institute. The torpid hibernating insects can also be destroyed by 
fire or with insecticides. 

Girola (C. D.). Instruceiones populares sobre el Cultivo del Trigo en 
Argentina. [Popular Instructions for the Cultivation of Wheat 
in the Argentine .]— Anales Soc. Rural Argentina , Buenos Aires, 
li, no. 2, March- April 1917, pp. 185-212. [Received 31st Januarv 
1918.] 

In the course of these notes on wheat-growing a section is devoted 
to insect pests and diseases liable to attack growing wheat. Ants 
should he kept from the young wheat-plants by destruction ol the ant- 
hills whenever possible with carbon bisulphide, cyanide of potassium 
or ant-exterminating machines. The nests should, if possible, be 
plastered over. Winged locusts should he frightened away by noise, 
smoke, or similar methods, while the hoppers should be kept from the 
wheat by trenches and ditches, or destroyed by naphtha or any of the 
well-known insecticides. Various pests attack wheat both in the green 
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state and after the ear has formed ; these include Cirphis (Leumnia) 
nftijiunii/i, Haw., which can be controlled by trenches dug round the 
plots or by the application of insecticides such as Paris green. The 
laiwa of a beetle, Diloboderus abderus, Burm., feeds on the roots of 
wheat and other plants and should be destroyed by deep cultivation 
of the fields, while sowing should be done at the most favourable time 
to allow the plants every opportunity for vigorous growth. 

The stored grain is attacked by the moth, Sitotroga cerealdla, 01., the 
weevil, Calandra gramria, L., and the beetle, Tenebroides ( Trogosita ) 
mauritameus, L., as well as other insects. 


Osservatorio Autonomo di FiiopalhoJogia , Turin, Mthly. Leaflets, 
nos. 1-12, January-Deeember 1917, 48 pp. 

These leaflets for 1917 are similar to those for the preceding year 
[see this Review, Ser. A, v, p. 180], 

Among the injurious insects recorded are the following 
Lepidoptera : Argyroploce (GrapMUha) mriegam on cherry ; Aegeria 
( Sesia ) apiformis and A. (S.) asiliformis on poplar ; Cydia ( Carpocapsa ) 
pomondfo on apple and pear ; Cydia- (Grapholilha) funebra-w on prune 
and plum ; Cossns cossus, L., on poplar and apple ; Clysia (Conchylis) 
ambiguella on vine. ; Cydia ( Varjx>capsa ) spkndma on walnut ; 
Cnelhocampa pilyocampa, Schifi., on pine ; Hyponomeuta malimllus 
on apple ; Baraihm (Mamslm) brassicae on cabbage ; Nygmia 
phoeorrhoea ( Euproclis chrysonhaea) on chestnut, pear and peach ; 
Polychrosis botrana on vine ; Pieris brassicae on cabbage ; and Zeuzera 
pyrim (aesculi) on apple. 

Coleoptera : Agriotes linealus on lettuce ; Anlhomnms pomorum on 
pear; Ceulhorrhynchus sulcicollis, Pavk., on cabbage; Criocerisasparagi 
on asparagus ; H yksimis fraxini in cherry ; Hylobius abietis in pine ; 
Haltica ohracea on cabbage ; Galeruca luieoh (xanihotmlaem) on elm ; 
Phloeosinus thujae in thuja ; Bycliscus betidae (Rhynchites bet-uleti) on 
vine ; Tychea selariae on endive ; and Xykborus iispa-r in apple. 

Hvmenoptera : Eriocampoides ( Culiroa ■) limacina and Hoplocampa 
brevis, lvlug, on pear. 

Rhynehota: Aleurochiton aceris, Geof., on plane; Stepha-mtis(Tingis) 
pyri on pear and Japanese medlar. Coccidae : Aulamspis rome on 
rose ; Aoniiia lauri on laurel ; Aulacaspis pentagom on jasmine, lilac, 
mulberry, mimosa, peach, geranium, pelargonium, Iientia, oleander, 
hazel and eatalpa. ; Aspidiolus hede.me (nerii) on oleander, Auctiba 
jajtomca and palm ; Cerophstes nisei on fig ; C. sinensis on orange ; 
Chrysomphalus diclyospermi var. pinnulifera on camellia ; Coccus 
Imperidum on lemon ; Coccus (Leeanium) ebngat-us on laurel ; 
Bpidiaspis piricola- on pear ; Eukeamttm (Leeanium) pe,rsicae on lemon ; 
Lepidosaphes ulmi (Mytilaspis pomorum) on pear and hawthorn ; 
Puhinaria ritis on vine; Puhinaria cameiicola on camellia; and 
Saisselia oleae on olive. Aphidae : Aphis persicae on peach ; A. ribis 
on currant ; A. rosae on rose ; A. brassicae on cabbage ;> A. piraria 
on pear ; A. fabae on beans ; Cherms slrobi on Pinas strobus ; llya- 
hpterus amndinis (pnini) on prune ; Eriosoma ( Sdiizoneura ) hnigerum 
on apple and elm ; and Toxoptera mtranlii on camellia, 

Biptera : Acidia hemdei on celery ; Conlarinia pyrivora on pear ; 
Oscinella (Oscinis) frit on com ; Phlyparea poeeiJoptera on asparagus ; 
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Phabdophaga ( Cecidomyia ) saliciperda on willow ; and Perrisia crataegi 
On hawthorn. 

Mites : Eriophyes salicis on willow ; E. pyri on pear ; E. tiliae on 
lime ; E. vilis on vine ; E. ( Phytopins ) coryli on hazel ; and 
Tetranychus telanus on vine and Acacia. 

Leonard: (G.). La Processionaria del Pino in Liguria. [The Pine 
Processionary Caterpillar in Liguria.] — Minerva Agraria, Milan, 
is, no. 19—20, 15th-31st October 1917, pp. 227-228. [Abstract 
lrom Boll. Assoc. Orlicola Professiormle Italiam, no. 1, January 
1917.] 

An outbreak of Cnethocampa (Thmimelopoea) pilyocampa in Liguria 
in both gardens and pine woods in the hilly districts is described. 
Unless remedial measures are applied without delay great loss will 
result. The adult moths usually appear in the second half of July. 
They fly at twilight, remaining inactive in sheltered situations on their 
host-plant by day. The females lay from 100 to 200 eggs in small 
batches placed on the pine needles. The caterpillars hatch towards 
the end of August ; they first feed on the tender needles and then 
attack the older ones. They are gregarious and leave their nest only 
at night in order to seek food. After the first moult in September 
they enlarge and strengthen their nest and withdraw to it on the 
approach of the cold weather, not reappearing until the following 
spring when the temperature is at least 42°-43° F. The second and 
third moults then take place. When mature the caterpillars spin a 
cocoon about 4 inches beneath the surface of the ground, and the adults 
emerge after a pupal period lasting 6 weeks. When infestation is 
severe, a tree may be entirely defoliated and its vertical growth 
arrested if a nest occurs on the leading shoot. Plants weakened by 
infestation become an easy prey for Scolytid beetles and other insects. 

The destruction of the nests in autumn and winter is the cheapest 
and most effective means of dealing with C. pilyocampa. The nests 
may either be removed and burnt or burnt in situ by means of suitable 
torches. If the leading shoot is infested it is best to drench that portion 
of the tree with a 1 per cent, solution of lead arsenate. As a protection 
against the stinging hairs of the caterpillars, workers should wear 
motor goggles and should oil their hands. 

J. P. Mealy Bug on Vines. — Gardeners’ Chronicle , London, Ixiii, 
no. 1622, 26th January 1918, p. 40. 

The author records a case of severe infestation of a vine with mealy 
bug [ Pseudococcus ] which was successfully dealt with by the application 
of gas-tar. The vines, which were in a weak state and had suffered 
from mildew', were first scrubbed with a mixture of soft soap (2 oz.) and 
sulphur (2 oz.) in a gallon of water, all the loose bark being cleaned off, 
especially round the spurs. The vinery was also scrubbed with soft 
soap and water and syringed with paraffin, wherever it could be used 
with safety, the walls being white-washed with hot lime. The vine 
stems were then painted with gas-tar mixture, freshly obtained from 
the gas-works, which was applied as a stiff paste to all parts except the 
eyes and last season’s wood. Though the vine had not recovered in 
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appearance, the yield of grapes the next season was better than for 
the previous 20 years. The gas-tar method is therefore considered to 
be both cheaper and safer than fumigation with sodium cyanide. 

Bichabds (J. M.). Mealy Bug on Vines. — Gardeners' Chronicle, 
London , btiii, no. 1624, 9th February 1918, p. 60. 

Another method for the control of mealy bug [PseuAtcoccus] on 
vines that has given good results is as follows : — After pruning the 
vines, the houses should be thoroughly washed with carbolic soap and 
boiling water, a wineglassful of paraffin being added to each bucketful. 
The vines must then be scrubbed with very hot water, and all loose 
bark scraped off on to sheets of paper, which must then be burnt. 
Two more washings with nicotine soap and hot water are then given. 
After drying, the stems are painted with a mixture of clay, nicotine, 
soft soap and sulphur, of the consistency of paint, and the walls must 
be treated rath a mixture of hot lime and paraffin. 

Ti'llgben (Albert). Blyarseniat som Besprutningsvatska mot gnagande 
Insekter. [Lead Arsenate as a Spraying Fluid against mandi- 
bulate Insects .]— Sveriges Pomologiska Forenings Arss/crift, hafte 
2, arg. 18, pp. 113-116, 3 figs. 

This paper gives an account of the properties and use of lead arsenate 
against Cydia pomondla, L, and Argyresthia amjugelh, Zell. 

Tcllobes (Albert). Skadedjur i Sverige Aren 1912-1916. [Injurious 
Animals in Sweden during I912-19IC.]— .Ueddeionde /ran Central- 
anstoUenfor J orsbruteforsok, no. 152 ; Entcmologiska Avddningen, 
no. 27, pp. 104. 

The publication of these annual reports has been delaved for various 
xea sons, so that the present one covers five years and briefly enumerates 
about 350 species. It has been drawn up by the Entomological 
Department of the Agricultural Experiment Station of Sweden in 
cooperation with about 500 correspondents throughout the country 
who send in regular reports concerning noxious insects. 

Forficvla auricularia,, L, damaged ornamental plants, as well as 
barley, wheat and cabbage in various places. The withered heads of 
grasses, such a.s Poa pratensis, Alopecums geniculahts, Phleuni pralense 
and Festuca rubra , caused by thrips were very conspicuous in the 
north of Sweden in 1916. Kahtlhrips piskom ( Physopns robustus, 
Lzel), did great harm in Southern Sweden in 1912, reducing the crop 
of peas by 60-75 per cent. 

Lygus spp. attacked Chrysanlhannm indiaim, the species most 
commonly found being L. pabulims, Mey., L. praiensis, L., and 
Z. campeslris, L. In the summer of 1914 severe attacks by Lygus sp. 
were reported on turnips, potatoes, clover, etc. TyphlocybU rosae, L., 
was observed in several localities, chiefly on roses, and was successfully 
combated by spraying with quassia. In the south of Sweden Psylla 
mali, Schmbg., injured apple trees, spraying with carbolineum being 
effected against it, with complete success. Trioza alacris, FI. ( lauri , 
larg.) has been found on imported laurels on several occasions. 
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T. viridula, Zett., did severe damage to carrots; the eggs are easily 
destroyed by spraying with 10 per cent, carbohneum. Rhmcoh 
aceris L„ occurred at midsummer in enormous numbers on maples 
in one locality, causing defoliation. Aphis pmm DeG. was very 
common in 1914, spraying with quassia being employed with success, 
when used early enough. Aphis mmicis, L did some injury to beans 
and beets in 1914-1915. Aphis gossypn, Glov , is one of the most 
common pests of cucumbers. Denials (Aphis) crataeg S » 

been recorded from apple trees in several locahties - Aphis (Sipkon- 
avhis) mdi L., which did such great damage m 1911 to cereals m 
southern Sweden, was not recorded during 1912-1916. Bremcoryne 
(Aphis) brassicae, L, occurs chiefly in the south of Sweden. Amraphn 
Aphis ) farfarae, Koch (pyri, Koch), attacked the leaves of pear 
trees, causing the formation of galls ; m the autumn this species 
migrates to Tussilago farfara, on the roots of which it oviposits. Hyd- 
opterus amndmis, L. (pruni, F.) is very common on plums, sloe and 
reed Siphocoryne liguslri, Kalt., a species not previously recorded 
from Sweden, did great injury to privet, causing the leaves to drop 
at the end of Julv and the beginning of August Myzoides (%««) 
cerasi, F., was also very common during 1914. Rhopabsiphum 
Uctucae Kalt. (often erroneously recorded as R. nbis,L.) has not been 
recorded previously as a pest of currants, but m 1915 it caused great 
injury to them. 'Red and white currants were mainly attacked, 
black currants usually escaping, or, when attacked, suffering i eiv 
little. By the end of August the attack was over The infestation 
did not recur in the following year, and it is suggested that the Aphids 
succumbed to starvation in the autumn of 191o, the currants being 
so badly damaged that no food was left for the sexual forms, which 
live on currant before depositing the winter eggs. The great abundance 
of Sunchus in the potato fields may have caused this outbreak, this 
plant being the alternative host of this Aphid. Macrosiphm rorn, 

L , was especially abundant during 1014. Prociphilus xyioste i, De 
occurred on cultivated species of Lo nicera. Other Aphids recorded 
were : — Myzus ribis, L., Aphis gromhnae Kalt ., .^ 0S ^T 
qramrium. Kirbv (cereale Kalt.), Acyrthosiphon (M.) just, Kalt, Lkaito- 

9 2ZZ ris, L.', Pterochlorns roboris, L„ Phyllaphis, Jag* L., Enosom 

fcZLra uhiu, I, Chennes sp. injured nurseries, especial y in t h 
south of Sweden in 1912, about, 200,000 2-4 year-old spruce plants 
being attacked at Fridhem. Gossypana (Erwcoccus) sptina Mod 
(uhfi Sign.) was recorded from elm trees m two localities. Pseudo 
mens eUn, Riss, occurred on vines and peaches m hothouses 
otus hederae , Vail., on ivy; Lepidosaphes vlmi, L, “ ®PP’ C > ’ 
limes, etc. and seems to be spreading; Aulacaspis rasas Bell, on 
roses. Euleemium { Lecanium ) corni, Bell., (persicae, auct.) is vei) 
common in Sweden, attacking peaches, vine, pear, lilac, etc, , Phys 
kerwies coryli , L. occurred on plum and hazel. , 

CoIeoptL. TrogophheZ pusilhs, Grav. injured cucumber, 
melons aid Chrysanthemum indwum, Bhtophaga opaea, , 
Phosphnga alrato, L„ damaged beet and Cruciferous crops m main 
localities. Some swarms of Mehlontha melobntha (vulgar . , d 
M hippocastani, F., were noticed in June 1912, though not so nu 
as in 1908 and 1904. About 6,5001b. of beetles were collected In 
1910 new swarms occurred, though less numerous than duTmg 
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Swarms of Rhizotrogus solstitialis, L.. occurred in May and the middle 
of July. Serim brunnea, L., occurred in very large swarms in June 
1915 and defoliated all kinds of trees and bushes. Phyllopertha 
hortioda, L., damaged the leaves and young fruit of fruit trees, es- 

ciallv ; n iJje vicinity of Kalmar, where it appeared in enormous 
numbers in 1914, swarming throughout the month of June. Celonia 
mimta, L., and possibly also C. florkola, Hrbst., were recorded as 
injuring the young ears of rye. Meligethes aemus, F., damaged seed- 
ling plants of turnips and cabbage all over the country. Agrioks 
lineatus, L., injured sugar beet, oats and barley, from 40 to 80 per cent, 
of the plants being killed on hundreds of acres. Anobium striatum, 
Oliv. caused injury in buildings. Sitodrepa panicea, L., injured the 
seeds of tomatoes. Plinus fur, L., P. raptor, Niptus holokucus, 
Fald., Tenebrio molitor, L., and Tribolium mvale, F., have been reported 
doing damage to grain, etc. Callidimn viohceum, L., occurred in 
newly built houses. Phylktreta nemorum, L., Haltiea okracea, L., 
and Psijlliodes chrysocephah, L., were all numerous during 1914 and 
1915, whereas in 1916, when the rainfall was veTy great, only isolated 
attacks were reported. Phylktrelu villula, Redt., injured wheat in 
the latter half of June. Batophib ntbi, Payk., damaged raspberries ; 
Psylliodcs chrysocephah, L., and Phylhtreta nigripes, F., severely 
injured cabbages ; Chaetocnema concinm, Marsh., occurred in great 
numbers on rhubarb ; Phytodecla vimimlis, L., and Phyttodecb 
viiellime, L., occurred in plantations of basket willows ; Phaeion 
coebkarm, L., injured horse-radish. Galeruca tamceti, L., devas- 
tated turnips in some localities on Gotland in 1910-16, appearing at 
the beginning of July in millions and completely defoliating the plants ; 
in 1916 this beetle also attacked turnips, potatoes, clover and various 
weeds. Cassida nebulosa, L., injured cabbage and turnips. 

The following bark-beetles were recorded : Sailytus ntgulosus, 
ltatz., on apple trees, Myebphilus piniperda, L., Al. minor, Htg., 
Deudroctonus micans, Kug., Hylastes opacus, Er., II. palliatus, Gyll, 

H. ghbratus, Zett., Pilyogcnes chalcographus, L., P. bidentalus, Hbst, 
P. qmdridens, Htg., Ips sexdentatus, Boern., I. typography, L, 

I. mmimtus, Gyll, Ips proxinms, Eichh., Anmndrus dispur, F., 
and Xybterus lineatus, Oliv. 

Bmchis mfimanm, Boh., occurred in horse-beans ; liydiscus 
betulae, L., injured the leaves of pear and plum trees in many 
places, and Rhynehiles betulae, L„ attacked young birches (Betula 
verrucosa and B. odorata) at the beginning of the summer of 1916 
to such an extent that the trees appeared to have been scorched 
by fire. A'pion aprkans, Hrbst., and possibly also A. flavipes , Payk., 
injured the shoots of young spruces ; Silanes lineatus, L., damaged 
peas, beans, raspberries, etc. Hylobius abietis, L., injured young 
plants of spruce and pine from April to beginning of June. Larvae 
of Otwnliyndws sulcatus, F., were reported injuring raspberries, and 
0. mucus, F., gnawed the bark of the young shoots of currants, hazel 
and dwarf fruit trees. 0. singuhris, L., ( pidpes , F.) has mot been 
previously recorded in Sweden, but in 1912 injuries caused by this 
weevil were reported on currants and other plants. Phyllobkts pyri, 
L, and P. maculicornis, Germ., were very common in 1912 in 
the southern part of the country. Fruit trees were much injured, 
in May and the first half of June, especially pears, the buds of many 
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being so damaged that the trees succumbed. Spraying was quite 
useless, the only effective method being to collect the beetles. 
P. oblongus, L., was very' common in 1912 injuring the plum trees in 
nurseries. In 1912 P. \iridimllis, F., was recorded injuring roses. 
Pohjdrusvs fiaripes, DeO., occurred on fruit trees. Hypera (Phyt 0 . 
»i minis) mriabilis, Hbst., not recorded since 1903, attacked lucerne in 
July in some localities in Scania. Pissodes validirostris , Gyll., attacked 
pine cones. Anthononms ponwrum, L., was more common during 
1913 than in the other years. It was observed that on trees with 
rough and mossy covered bark 60-70 per cent, of the buds were attacked, 
whereas on trees with smooth bark only 5-10 per cent, were destroyed 
suggesting that the former afford especially good hibernating quarters 
for the weevils. Anthononms rubi, Hbst., destroyed a large percentage 
of the raspberries and strawberries in many localities. Balaams 
micnm, L., was very common on cultivated hazel, and another weevil, 
probably B. glandium, Marsh., destroyed beechnuts. Rhynchaen. 
(Orche.stcs) fagi, L., was very common on beeches ; Cryplor. 
rhynchus lapalhi, L., injured basket willows ; Ceuthorrhynchns rape, 
Gyll., destroyed 10 per cent, of the cabbage plants in one locality’ 
and C. qnadridens, Para., attacked turnips. Cakmdra granaria, L„ 
seems to be widely spread in the south of Scania, being evidently 
capable of hibernating indoors. C. oryzae, L., was found in maize 
imported from Argentina. 

Lepidoptera : Aporia crataegi, L., injured apples, pears, mountain 
ash, willow, etc. in several localities, the attack increasing from 1915 
to 1915. Pima brassicae, L., was very numerous in 1911 in Scania, 
but owing to the unfavourable climatic conditions, it did very little 
harm in 1912. In the south of Sweden three generations a year probably 
always occur, though in the north there are only two. P. rapae, If. 
injured turnips and cabbages. Vanessa io, L, and V. mticae, L., 
were found on hops ; V. polychhros, L., on apple, pear and cherry; 
and 1 . antiopa, L., on willow. Sphinx lignslri, L. occurred on apple. 
Phalera bveephah, L„ was present in great numbers in 1913 on cul- 
tivated oak, beech and lime in several localities. Orgyia anliqua, L,, 
was reported as doing damage to apples and plums. Stilpnotia salicis, 
L., was common on birch, aspen and willow. In 1915-1916 large 
plantations of willows and poplars were badly injured by the larvae 
in June. Lymantria dispar, L., defoliated birches in one locality, 
and L. monaeha, L., was observed swarming at the beginning of Julv. 
Malacosoma neustria, L., was very common in southern Sweden in 
1915 and 1916. M. easlrensis, L., attacked raspberries at the end uf 
May. Trichiura crataegi, L., was found on plum trees in the middle 
of June. Eriogaster laneslris, L., was especially numerous in 1912, 
attacking apple, pear, plum and cherry and many forest trees. Dendro- 
himts pint, L., was found on pine trees. Agrotis spp. were recorded 
from rye, wheat, potatoes, carrots, turnips, cabbage, beans, and other 
plants. Euxoa ( Agrotis ) vestigialis, Rott., destroyed young spruce. 
Euxoa (Agrotis) corticea, Hb., and E. (A.) nigricans, L., were reported 
injuring cabbage. Charaeas gramma, L., which formerly did great 
damage in the northern coast districts, has been rather scarce of late 
years. Bamthra (Mamestra) brassicae, L., and Polia (A/.) oleracea, L., 
severely injured cabbages in 1914, destroying 10,000 plants in one 
locality alone. Luperina ( Apamea ) testacea, Kb., not previously 
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ecorded as injurious in Sweden, damaged pastures. Hydroccia 
1 dmcea-t Esp., injured potatoes, sugar-beet and raspberries. Punolis 
Lmmea, Schifi. ( griseovariegata , Goeze), occurred on pines. Eupsilia 
tScopelo’soma) satettitia, L., was reported on fruit trees, birch and 
turnips. Hypena rostralis, L., attacked hops at the beginning of 
\uuust 1916- Cheimatobia brmnata, L., was especially numerous in 
] 91 ° Larerdia nebulata, Thnb., a species that periodically defoliates 
tie birches in the alpine parts of Sweden and Norway was very abun- 
dant at Tarna in the middle of July. Chloroclystis rectawjukta, L., 
was recorded from fruit trees in several localities. Abrams gros- 
iiilamta- L., injured gooseberries and red currants. The larvae of 
Himera pemaria, L., appeared on apple trees at the end of May, 
Hibernia defoliaria, Cl., was most common during the same years, 
1912 and 1913, as Cheimatobia brmnata. Amphidasys betularia , L., 
was found on apples. Rupalus piniarius, L., damaged pine trees 
severely in 1912. Nola aiculla.ie.Ua, L., injured young fruit trees, 
gnawing off the hark of the young twigs and shoots ; in 1916 a number 
of young Cox’s Orange pippins were killed in this manner, Aegeria 
apiformis, CL, destroyed young balsam poplars in 1916. Paranthrene 
tabanifomis, Rott., injured young poplars in nurseries. The larvae 
of Pemisetia ( Bembecia ) hylaeiformis, Lasp., were common on rasp- 
berries in 1916. Cossus cossus , L., was reported injuring apple, ash, 
alder, maple, birch, poplar and willow-, Zeuzera pyrim, L., injured 
apple trees and lilac. Achroia grisella, F., was numerous in bee-hives 
in 1915, and Galleria ■ melonella , L. , also did a great deal of damage. The 
larvae of Ephestia kiihniella, Z., destroyed dried vegetables. Zophodia 
convolutelh, Hb., was very numerous in southern Sweden in 191.5, 
often destroying one-third of the crop of gooseberries. Pionea forfi- 
mlis, L., injured turnips and cabbage, especially in 1914. Torlrix 
bergmamiam, L., injured roses at the beginning of June. T. viridaua, 
L., nearly defoliated the oaks at Borgholm in 1915-1916. T. paleam, 
Hb., injured timothy at the beginning of June in 1916. Cmphasia 
xcahlbomiana, L., occurred on strawberries. Exapate mngelatella, 
Cl., damaged gooseberries, apples, hawthorn, mountain ash and 
Cytisus laburnum. Rhyaeionia (Evelria) buoliam, Schiff., injured 
the shoots of young pine trees in many localities. Argyroploee 
mriegana, Hb., and Eucosma ( Tmekicem ) ocellana, F., were most 
numerous during 1915, chiefly attacking apple. Injuries probably 
caused by Enarmonia prunivora, Wish., were reported from several 
localities. Eucosma {Notocelia) roboranu, Tr., injured roses, in some 
places as many as 75 per cent, of the shoots being attacked. Emr- 
mniu ( Epinolia ) binotana, W'ck., a species new to Sweden was found 
in the buds of Abies pee.timt.am 1916. Cydia(Carpocapsa)poinonella., L., 
was very numerous in 1914, destroying in many localities 50 per cent, 
or more of the crop. C. (Grapholitia) funebrana, Tr. , did great damage 
to plums in 1912-1914. C. (Grapholitha) nigricana, Stph., was es- 
pecially abundant in 1912 and 1913 destroying from 15 to 70 per cent, 
of the crop of peas. Hemerophila ( Simaethis ) pariarn , Cl., wasseported 
from many localities in the south of Sweden, no great harm being, 
however, done ; the larvae of the first generation occurred from the 
noddle of May to the middle of June, those of the second generation 
in July and the beginning of August. Siiotroga cerealella, Oliv., 
occurred in imported maize in 1915. Gracihria syringella, F., injured 
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lilac, privet and ash. Lyomtia clerkella, L., was very numerous in 
southern Sweden, attacking the leaves of apple. Scylhropia cratae- 
gella, L., was reported from hawthorn, apple, and pear. Hyponomeuta 
euonymellus, L., attacked bird-cherry trees in many parts of Sweden 
in 1915, and in the same year H. malweUus, was also reported from 
many places. Argyreslhia conjugelh , 7,., did great damage in 1916. 
During previous years there had been an abundance of berries on the 
mountain ash, which favoured the increase of this moth, but in 1916 
these trees did not bloom at all, compelling this pest to attack apples. 
Argyreslhia ephippiella, F., was very numerous in the buds of cherry 
trees. Plulella macidipennis, Curt., attacked cabbage in southern 
Sweden in 1914. Tinea granella, L., destroyed rye, wheat, peas and 
clover-seeds. Inatrmria capitella, CL, recorded for the first time from 
Sweden in 1910, did great damage to red cnrrants. 

Diptera. Larvae of Tipida sp. attacked young pine trees in 1914, 
gnawing off the bark below the surface of the earth. Sitodipbsis 
( Ciinodiplosis ) mosellana , Geh.. (auranliaca, Wagn.) was observed on 
barley. Cottlurinia pyrkora, Kil., was very numerous in 1912, in 
many places destroying nearly the whole crop of pears. Contarinia 
pisi, Winn., was abundant in the vicinity of Upsala in 1915. Con- 
terinia tritici, Kirby, has been reported from several localities. Stenodi- 
phsis geniadatus, Reut., occurred in the seeds of foxtail, about 57,000 
larvae being present in one pound. Perrisia (Dasyrmira) pyri, B., 
attacked the foliage of pear trees. Perrisia (Dasyneura) ftoscubrmn, 
KiefL, occurred in clover seeds. Phytomyza affinis, Fall., and P. genicu- 
hta, Macq. , attacked the leaves of cultivated chrysanthemum. HydreUia 
griseola, Fall., attacked oats and timothy grass. Oscinella frit, L., 
damaged oats, barley and wheat in many places. SiphoneUa purni- 
Uonis, Bjerk., was reported injuring barley and wheat. Meromyza 
cerealium, Reut., caused withering of oats. Psila rosae, L, injured 
parsnips, parsley and dill. Ammtrosoma armilfahim, Zett., and 
A.jiavipes, Fall., have been reported injuring the spikes of timothy 
grass. Chortophila bmssicae, Bcb., injured' cabbage, turnips and 
swedes in many parts of the country. Pegomyia hjoscyami, Pz. 

{ conform is, Fall.), injured sugar-beet, ' common beet and spinach. 
Hykmyia anliqua, Meig., was especially numerous on onions in 1916. 
H. coarclata, Fall., injured wheat and rye in some places. Merodon 
equeslns , F., injured the bulbs of daffodils. Aphiochaeta pyqmaea , 
Zett., attacked the seeds of pumpkins. 

Hymenoptera. Erinmmpoides ( Cdiroa ) aelhiops, R, injured the 
leaves of roses and E. hrnacuia those of pear and cherry trees in many 
localities. Hoplocatnpa lesfvdirttti, Klg., attacked young apples and 
H. mimita, Christ, did great injury to plums, the lass in some places 
amounting to 50-75 per cent, of the crop. Ardis bipunctala, Klg., 
seems to occur wherever climbing roses are cultivated. Bknnocampa 
pusilla, Klg., injured roses, and B. geniculate, Htg., in 1915 attacked 
strawberry plants. Croes-us septentriomlis, L., occurred in great 
numbers on birches and poplar. Lygaeonematus (Nemalus) erichsoni. 
Htg., defoliated laich. trees in several localities. Holcocneme {Nematus) 
coeruhocarpa, Htg. , attacked poplars and Pteronus ( Pteronidea ) ribesii , 
Scop., currants and gooseberries in many places, especially in 1916. 
P. salicis, L., defoliated Salix fragilis. Spruces from eight to ten 
years old were injured probably by Lygaeonematus saxeseni, Htg., 
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m 1912. Lygaeonematus laricis, Htg., occurred in great numbers on 
young larches. Larvae, probably those of L. compressicornis, F., 
were found on young aspen. Prisliphora pallipes, Lep. (appendi- 
culata, Lep.), probably a common species on gooseberry, was only 
reported from three localities. Arge rosae, L., injured roses though 
it only attacked Liberty and to a smaller extent Caroline Testout, 
other varieties escaping injury. Acaniholyda hwroglyphica, Christ, 
injured young pine trees at the end of July and the beginning of 
August in several localities in the north of Sweden. A. stellala injured 
2-vear-old pine trees. 

Jlyriopoda. Bkniuhis guttuhtus, Gerv., has been reported injuring 
the seeds of beans, peas and pumpkins, and Polydesmus compbmtus, 
L damaged ornamental plants. 

Acari. Paratetmnychns unmtguis, Jac., attacked young spruce trees, 
but the majority of the reports concerning spinning mites record 
injuries caused in hothouses by P. althaeae , v. Hanst. ; P. pilosus, 
C. & F., occurs commonly on apple and plum trees ; Tetmmjchu s 
tehrius, L., attacked elms ; Bryobia pruetiosa , Koch, injured goose- 
berries in some localities. The following mites were also recorded : 
Tarsommus spirifex, March., on oats ; Pediculoides gramimm, Reut., 
on timothy and other grasses; Rhizoglyphus echinopus, F. & R., on 
oats, barley and wheat ; Eriophyes pyri, Pgst., on pear ; E. malinus, 
Nab, E. similis, Nab, E. ribis, Nal., and E. vitis, Nal. 

Akerman (A.). Nagra iakttagelser rBrande Harjningar av Vetemygg- 
larver a Hostvetet Sommaren 1916. [Some Observations on 
the Injury caused by the Wheat Midge ( Contarinia tritici, Kirby) 
on Autumn Wheat in the Summer of 1916 .] — Svenska Vtsades- 
foreningens Tidskrift, arg. xrvii, h. 1, 1917, pp. 24-33. 

Contarinia tritici is one of the most injurious pests of wheat in 
Sweden, often reducing the crop by 5-10 per cent, and sometimes, 
as in Gotland, destroying about 66 per cent, of the grain. At Svalov, 
where the present observations were made, serious damage was done 
in the years 1901, 1903, 1905, 1912 and 1916, especially during the 
last, when not only autumn wheat but also spring wheat and barley 
were attacked. The investigations were conducted with a view to 
obtaining reliable records of the extent of the injury caused to the 
different varieties of wheat. 

Ovipositing females were observed for the first time on the 24th of 
June ; opposition continued for a comparatively long time, egg- 
laying females occurring as late as on the 11th of July. The first 
larvae were found in the middle of July, and at the end of the same 
month they occurred in such numbers on the varieties most injured 
that the ears weTe yellow. The examination of the different varieties 
showed that the loss of grain varied between 2'2 and 33 per cent., 
the earlier varieties being most injured, this being due to the fact 
that their ears emerged exactly at the time when the greatest number 
of midges occurred. Varieties in which the ears emerged later were 
far less damaged. The varieties most injured had pubescent ears, 
and this seemed to justify the conclusion that these forms were more 
exposed to attack than those with glabrous ears. This, however, on 
further investigation was found not to be the case. The protection 
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enjoyed by the latter varieties is, however, only relative,, because the- 
climatic conditions may retard the development of the midges so. that 
they appear in the greatest number when the ears of these varieties 
make their appearance. The loss caused during years of compara- 
tively severe infestation is estimated to equal about 5 per cent, of 
the crop of the whole country or about £111,000. 

Tedin (Hans). Skada av Vetemygglarver pa Tvaradskorn 1916., 

[Injury caused by the Wheat Midge on two-rowed Barley.]— 
Svensha Vtsadesforeningens Tidsknjt, arg. xxvii, h. 1, 1917, 
pp. 34-42. 

Injury caused by Contarinia Irilici, Kirby, on two-rowed barley 
was observed for the first time in Scania in 1912, the attack being 
then probably spread over the greater part of the county. The 
attack was repeated in 1913, but was then more local. Of the 42 
different varieties of barley cultivated 21 bad the ears visible on 
the 18th of July, of the other half the ears emerged during the 19th- 
27th of the same month. Of the former, 16 varieties had 10 per cent, 
or more of the grain destroyed, whereas in the latter only 4 exhibited 
such high percentages, the rest having far less. This is explained 
by the fact that the midge was most numerous when the ears of the 
earlier varieties emerged and they preferably oviposit on the newly 
emerged cars, The average percentage of injured grain was about S'8, 
equalling a loss of about 240 lb, per acre. 

Rorek (J. B.). Cacao Spraying Experiment, 1916-1917.— Bull. Dept „ 
Agrie. Trinidad & Tobago, Port of Spain, xvi, no. 3, 1917, 
pp. 165-167. [Received 1st February 1918.] 

A spraying experiment undertaken to test the value of a com- 
bination of Bordeaux mixture and nicotine sulphate as a control 
measure for Phytophthora or black rot of cacao pods and for tkrips 
[ Heliothrips mbrocindus ] is here described. 

For this purpose a field previously badly infested was divided into 
three plots, only one of which was sprayed. The solution was composed 
of 5 lb. bluestone, 5 lb. lime to every 41 J gals, of water, to which 
was added 5J oz. of Black-leaf 40, and this was applied three times : 
on 23rd August, when the trees were well covered with young and 
adult thrips that were ovipositing ; on 14th September, chiefly for the 
purpose of protecting the young fruits from black rot ; and lastly, on 
19th October. By the middle of November the difference between 
the sprayed and unsprayed trees was apparent, the latter being almost 
defoliated, while the former remained in full foliage and produced a 
very good crop. It was proved that every spraying more than pays 
for itself, even if the trees are only sprayed once. 

Taylor (H. W.). Tobacco Seed-beds. — Union of S. Africa Dept. 
Agric.*, Pretoria, Bull. no. 7, 1917, 12 pp,, 2 figs. 

The larva of the tobacco split-worm [Phthorimam operculellaH 
attacks either the stem or leaf ; in the former case it eats out the interior, 
causing a gall-like injury that renders the plant useless and necessi- 
tates its being pulled up and destroyed. If the leaf is attacked, the 
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caterpillar burrows between tbe two surfaces, though it does not 
remain in one leaf, but attacks two or more, giving an opportunity 
for control by spraying with lead arsenate at the rate of 1 lb. to 16 
gallons water. The plants should be sprayed thoroughly once a fort- 
night from the time that the leaves are the size of a shilling until the 
plants are transplanted in the field. Attacks may be prevented by 
enclosing the seed-beds with boards and covering with cheese-cloth 
until a fortnight before the seedlings are transplanted, one application 
of lead arsenate being sufficient to prevent injury during this period. 


Jack (R. W.). The Maize Stalk Borer ( Calamistes fusca, Hmpsn.'— 
Rhodesia Agric. Jl., Salisbury, xiv, no. 6, December 1917, 
pp. 707-717, 2 plates. 

The maize stalk borer is the caterpillar of a Noctuid moth, Busseola 
(Cahmistes ) fusca, that oviposits during the month of December 
between the leaf-sheath and the stalk of plants that have attained a 
certain size, usually about 12 inches in height. There are two broods 
during the year, the moths of the first emerging in late November 
and early December, and of the second about the end of February. 
The larvae of tbe second brood bore into the stalks of maize, kaffir 
corn and allied crops, and hibernate there, often as far down as tbe 
roots. 

Planting should not be done too early. This will avoid the plants 
being of the requisite height at the time that the moths are on the 
wing. The stalks, which must be hoed out or cut below the soil level 
during the winter, should be burnt. 

Savage (C. G.). The Cabbage Aphis (Aphis brassicae). — Jl. Dept. 
Agric. S. Australia, Adelaide, xx, no. 7, February 1917, p. 581. 
[Received 2nd February 1918.] 

The growing of cabbages and cauliflowers would be difficult in 
some districts owing to the attacks of tbe cabbage aphis (Aphis bras- 
sitae), were this insect not heavily parasitised by a small Ichneu- 
monid that keeps it in check. The best preventive against the 
Aphid is rapid forced growth bv manuring the soil before planting, 
and then freely watering the plants, or watering with small quantities 
of sodium nitrate, ammonium sulphate and soot. Should the Aphid 
have become established, the best treatment is spraying with water 
at 120°F., while sprays of tobacco wash, resin wash, or kerosene 
emulsion may be used, if applied before the cabbage-heart forms. If 
young plants become infested while still in the seed-bed, they should 
be dipped in one of the above mixtures before transplanting. 

Ritchie (W.). The Structure, Bionomics and Forest Importance of 

Myelophilus minor, Hart. — Separate, dated 4th December 1917, 
from Trans. R. Soc. Edinburgh, lii, part 1, no. 10, 1917* pp. 213— 
234, 2 plates. 

This paper describes the life-history, habits, and important anatomi- 
cal features of Myelophilus minor, Hart., and contrasts them with 
those of M. piniperda, the only other species of this genus that is a 
(C458) B 



native of Britain. The formation of tlie brood-galleries of M. minor, 
which is described in detail, has already been dealt with in a previous 
paper [see this Review, Ser. A, iv, p. 47.]. The length of the life-cycle 
varies according to the season, the temperature and conditions of 
nutrition. In Central Europe the duration is given as 75 to 84 days ; 
in Scotland the author observed a life-cycle of 95 days. While 31. minor 
breeds in weakened stems, the author has not found it breeding 
in stumps, where 31. piniperda breeds freely. The host-trees of 
31. minor in Continental forests include several species of pine ; in 
Scotland the author has found it only in Scots pine. The question 
of the number of annual generations or broods of 31. minor has 
given rise to some discussion ; the author’s observations have led 
him to conclude that in Scotland the occurrence of a third annual 
generation is impossible, hut that there may be two broods a year. A 
proportion of the adult beetles, after laying the eggs from which the 
first brood will develop, leave the parent-galleries and return to the 
young pine shoots at the top of the tree, and after a nutritious diet a 
second oviposition period may follow in a newly made mother -gallery. 
It is possible that, from this second series of eggs a second issue of 
adults may take place within a year. The same process was obtained 
experimentally with adults of 31. piniperda. 

Both 31. minor and 31. piniperda are dangerous enemies of the 
pine and sometimes cause the death of the tree. The periods of 
greatest damage are from mid-August onwards and from late June 
onwards ; during each of these periods the adults are feeding on the 
young shoots prior to oviposition. Additional damage is done in 
boring the mother and larval galleries. The increase of 31. minor 
may be checked by the use of trap-trees. These should he standing 
trees selected at intervals throughout the wood, and their use should 
be continuous from March to October. At regular intervals these 
traps should be felled and the bark removed and destroyed ; this 
must be done before the larvae become full growu. Natural enemies 
of these two species include a Clerid beetle, Clerus formicarius, L., 
which in both the larval and adult stages is predaceous upon larvae, 
pupae and adults. The Nitidulids, Rliizophagus ferruginous, Payk., 
R. depresms, F.,and Pilyophagus ferruginous, F., as well as Glyschrochilus 
( Ips ) qnadripushilatus, L., at times completely clear the galleries of eggs. 
A small Staphylinid beetle effects similar depredations. A N europteron, 
Ehaphidia sp., is another enemy of the eggs, while a Hymenopterous 
parasite is found feeding externally as a larva on the larvae and 
pupae of both species, ill. minor seems to be almost immune to 
fungus attack, but 31. piniperda breeding on the stumps of felled 
trees is largely destroyed by fungus mycelia. 

Steven (H. M.). Contributions to the Knowledge of the Family Cher- 
mesidae, No. i ; the Biology of the Chernies of Spruce and Larch 
and their Relation to Forestry. — Separate, dated 13th June 1917, 
from Proc. R. Soc. Edinburgh, xxxvii, part iii, no. 21, pp. 356-381. 
[Received 5th February 1918.] 

This paper records an introductory research on Aphids of the genus 
Chermes and their allies, which have already been extensively studied 
on the Continent in recent years [see this Review, Ser. A, v, p. 592], 



though they have received but tittle attention in Britain. The nomen- 
clature of the generations is discussed in detail. A history of previous 
research on the species of Chernies is given and the technique employed 
by the various workers on this group in conducting their experiments is 
described. Recent experiments in Britain were carried out in a small 
wood at Drumshoreland, West Lothian, which contained Picea excelsa. 
P. alba, P. nigra, Larix europaea, L. leptolepis, Pinas sylvestris, Pseu- 
dots’.iga douglasi and hardwoods. The age of the trees varied from 5 
to 50 years. 

Chernies (s. str.) was found on the following hosts in Scotland : — 
Primary or Picea host : Picea excelsa, P. alba, P. orie.nl/ilis, P. morinda, 
P. sitkensis. Intermediate or non-ih'cea host : Larix europaea, 
L. leptolepis, L. occidentalis. 

Two separate cycles have been proved to be present in Britain : 
(1), A cycle of two generations, fundatrix and gallieola non-migrans; 
these both lay yellow eggs on spruce, and the galls open over an 
extended period from the end of July until mid-September. This 
is the species Chernies abietis, Kalt., of Cholodiovsky. (2). A cycle 
of five generations, fundatrix, gallieola migrans, colonici, sexupara, 
and sexuales. The fundatrix lays green eggs on spruce, and the 
gallieola migrans lays very dark green eggs on larch. The galls 
open during a limited period in the first half of August. This is the 
species Chermes viridis, Ratz., of Cholodkovsky. There is probably 
a cycle with both gallieola migrans and non-migrans corresponding 
to Chermes abietis, L., of Bonier, or Chermes occidentalis, Choi. 
Sistens and progrediens larvae, hatch from the eggs laid by the 
colonici. Many of the sistens larvae do not settle down on the bark, 
but migrate to the needles and die. 

The genus Cnaphalodes was found on the following hosts in Scotland : 
Primary or Picea host : Picea excelsa-, P. orientalis, P. alba, P. sitkensis. 
Intermediate or non -Picea host : Larix europaea, L. leptolepis, 
L. occidentalis. 

Two separate cycles have been shown to be present in Britain : 

(1) A cycle of trvo generations, fundatrix and gallieola non-migrans. 
The latter lays bright orange-coloured eggs under the protection of 
a copious woolly covering. The galls open over an extended period 
from the end of July until the end of September. This is the species, 
Chermes lapponicus, Cho!., var. tardus , Dreyfus, of Cholodkovsky. 

(2) . A cycle of five generations, fundatrix. gallieola migrans, colonici, 
sexupara and sexuales. The gallieola migrans lays dark bronze- 
coloured eggs without any woolly covering on larch. The galls open 
during a limited period in the first half of July. This is the species, 
Chermes slrobilobius, Kalt., of Cholodkovsky. Sistens and progrediens 
larvae hatch from the eggs laid by the colonici and piogredientes of 
Cnaphalodes strobilobius, Kalt. The relative proportion of each type 
is variable. It has thus been shown that the above cycles are not 
confined to North and Bast Europe, where larch is either absent or 
the European species is replaced by Larix sibirim, but are present in 
Britain, where larch and spruce grow side by side. 

On his experimental area the author estimates that 90 per cent, of 
the species of Chermes and Cnaphalodes on spruce were the non- 
migrating, parthenogenetic species, although the branches of the spruce 
and the larch were often interlocked. This fact suggests that the 
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non-migrating species have not arisen because the intermediate host 
larch was absent, but because they are the more successful species 
even when spruce and larch are both present. The quest’ on whether 
the above cycles should be considered as those of separate species or 
of biological races of one species can only be determined by further 
research, both morphological and biological. Statistical research 
will be important in determining this question. 

In investigating the relation of these genera to forestry, the methods 
of infestation were found to be the same in both Chernies and Cnapha- 
hdes. Conditions favouring infestation are proximity of the hosts 
and favourable weather conditions. These explain the rapid spread 
of the pest in forest nurseries, which are usually sheltered, with the 
trees crowded together. 

Spruce is infested from two sources : — (a) by sexuparae. The 
parthenogenetic adaptations on larch are made at the expense of the 
sexupara generation. Thus on the area under observation, although 
eolonici were very numerous on larch, the number of sexuparae at- 
taining maturity, and still more those reaching spruce and laving 
eggs, was small. Thus infestation from that source is not serious. 
(6) By gallicolae non-migrantes. The majority of such gallicolae 
settled on the tree on which they were bom. This, together with the 
high fertility of the two generations constituting that cycle, caused 
the rapid increase on the host. Infestation from this source is therefore 
serious. 

Larch is infested by gallicolae migrantes. This is the source of the 
first infestation, but the species are thereafter principally continued 
on this host by the parthenogenetic adaptations. 

Damage to spruce by Chernies. The species of this genus attack 
strong growing spruce, hence the damage is primary. Under normal 
conditions such damage is unimportant, but when allied with unsuitable 
soil or atmospheric conditions, the work of this genus may play an 
important part in killing the host. On the area under observation 
the generations of the non-migrating species did much greater damage. 
The species of Cnaphalodes attack only thin shaded branches, hence 
the damage, as regards spruce, is secondary. Shaded spruce, however, 
are quickly killed, as the galls terminate the twigs. Thus the damage 
would be important where, in thinning a wood, the shaded spruce were 
left for soil protection. As before, the non-migrating species was 
found to be more dangerous. 

The damage to larch by the species of the two genera Chernies and 
Cmphahdes has undoubtedly been greatly increased by the planting 
of that conifer in localities and under conditions very different from 
those of its natural habitat, with a consequent weakening of the tree. 
The species of both genera are usually present on the same tree. 
Chermes is principally a bark-feeder as Tegards larch, hence the damage 
is difficult to estimate. Frequently the bark is whitened by the 

wool and cast skins of the eolonici ; later the bark turns black. 
The feeding of these numerous eolonici, at a time when growth should 
be at a maximum, must have a weakening effect on the host. The 
punctures are small, but they are made at a time when girth is in- 
creasing, so that they will be greatly increased in size and become a 
possible means of infection by parasitic fungi. The damage resulting 
from the feeding of the sexuparae is unimportant, as its duration 
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is short. Cn aphalodes is a twig- and leaf-feeder on larch. The 
colonici do damage similar to that by colonici of Chermes. In the 
author’s opinion the principal damage is done by the progredientes. 
They are frequently so numerous as to whiten the larch needles. To 
repair the damage, the dwarf shoots and dormant buds begin to grow. 
These, together with the elongating terminal shoots, provide new and 
succulent food for the succeeding generations of progredientes. Thus 
the struggles of the host to free itself only result in its more complete 
subjugation. 

The non-migrating species of Chernies and Cmphakdes are more 
serious enemies to spruce than are the migrating species. The Cher- 
mesidae, however, are serious enemies of spruce only when allied 
with unsuitable soil or atmospheric conditions. The collective damage 
to larch by the colonici of Chermes and Cmphalodes and the pro- 
gredientes of Cnaphabdes is serious in Britain. 

The marked parthenogenetic developments of the species of Chermes 
and Cnophalodes on both spruce and larch make it useless to eliminate 
either host from any particular plantation. As Chermes quickly 
increase in the event of any decline in the health of their hosts, great 
care should be taken that the planting area is dearly suitable to the 
conifer which it is desired to plant. The author is convinced that 
there is no practical method of controlling these pests after a plan- 
tation has been formed. His observations lead to the conclusions 
that these Aphids are frequently widely present in forest nurseries, 
and that they often seriously damage their hosts immediately after a 
plantation has been formed. Thorough fumigation of the nursery 
stock immediately before despatch to the planting area is therefore 
strongly advocated. A table is given showing the results of fumigation 
with hydrocyanic acid gas, nicotine and carbon bisulphide, ami their 
effect is discussed. Hydrocyanic acid gas, generated from potassium 
cyanide at the rate of 1 oz. to 100 cub. ft. of space, or from sodium 
cyanide, 1 oz. to 130 cub. ft. of space, is apparently the most useful 
fumigant, and the process proves to be a safe, efficient and inexpensive 
method of killing Chermesids on nursery stock. Fumigation should 
he done not later than 1st April, as the insects begin to oviposit after 
that date. The temperature at which fumigation was successful 
proved to be much lower than that considered the optimum ; this is 
important, as the average air temperature at the time when fumigation 
must be carried out is low. The methods of fumigation described 
in these experiments will probably require elaboration in practice, 
but this control should prove of special value in this country at this 
time, as very extensive planting of conifers will have to be carried 
out in the years following the close of the AVar. 

Various theories have been suggested as to the origin of migration. 
Early authors were agreed that spruce is the original host of Chermesids ; 
Cholodkovsky considers the cycle to be an annual one and on spruce 
only [loc. ci-i. ], sexuales being produced towards the end of s umm er 
and the winged forms transported by wind to trees of other genera, 
where, they adapted themselves to feeding and breeding. The migra- 
tion back to spruce then took place in a similar way to the first migra- 
tion. Burner in 1907 introduced the theory that the Pieea host was 
intermediate, pine being the primary host. This theory was later 
abandoned for that of Mordwilko, who considers that all Aphids were 
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originally polyphagous and that the present migrations are remnants 
of that ancestral condition. The relative suitability of the hosts as 
regards food and breeding is the impulse inducing any particular 
migration. He divides modern Aphids into groups on the following 
lines : — 

A. A group in which there are no real migrations ; two different 
host-plants are not necessary, but the species are widely polyphagous. 
Here come numerous Aphidinae, some Lachninae and Scinzo- 
NEURINAE. 

B. A group in which there is facultative migration; two host- 
plants may be utilised, while the polyphagism of the species is limited ; 
e.g., Sipkocoryne xylostei, Schr., according to Mordwilko, can complete 
uninterruptedly its life-cycle on honeysuckle. The portion from the 
first winged parthenogenetic females to the sexuparae and the winged 
males can, however, he passed on an umbelliferous host. 

C. A group in which migration is obligatory ; two host-plants are 
necessary, while the species are only slightly polyphagous. Here 
come a few Aphidinae, some Schizoneurixae and Pemphigixae. 
Here also come the species of Chermes. 

Mordwilko’s theory is based on wide data, hut assumes that the 
same phenomena within this diverse group (Aphids in its widest 
sense) arose in the same way. All the species of Chermesidae that 
possess a sexual generation pass that generation on spruce. On the 
other hand, the parthenogenetic development has arisen on a number 
of other genera of conifers. In the author’s opinion the early theories 
of spruce as the original host of Chermesids explain this phenomenon 
more satisfactorily. 

Macdougall (R. s.). Insect and Arachnid Pests of 1916— Trans. 

Highland & Agric. Soc. Scotland, 1917, pp. 1-38, 39 figs. 

[Received 5thFebruary 1918.] 

The various insects injurious to agriculture or agricultural products 
dealt with in this paper include Magddis phlegmatica, Hbst,, of which 
very little is known. The weevil oviposits on the tops of old pine 
and spruce trees, and the larvae upon hatching gnaw a gallery below 
the bark, penetrating sometimes into the pith ; here pupation takes 
place, the adult eating its way to the outside. Myelophilus (Hylurgns) 
piniperda (pine beetle) has been observed on pine, spruce and larch. 
The breeding habits and damage caused by this beetle are very similar 
to those of the allied species M. minor [see this Review , Ser. A, vi, 
p. 153], The Scolytid, Cryphahis abietis, occurs on spruce (Pieea 
exc.eha) and on nobie silver fir (Abies nobilis). Two species of 
Megastigmus have been reared from cones of silver fir and larch. 
Perrisia (Cecidomyia) strobi oviposits in young spruce cones, and the 
larvae feed on fhe seed and pupate in the cones under cover of a very 
delicate cocoon. An unidentified Cecidomyid infests larch cones, 
while the buds are also frequently injured by a Cecidomyid larva. 
It is hoped to rear the adults of these. Cydia ( Tortrix ) slrobileUa , L., 
oviposits on the scale of spruce cones in May and June, and the larvae 
on hatching pass to the centre of the cone and eat into the axis, 
destroying it before it has hardened. The whole life-cycle is passed 
within the cone, the larvae feeding during summer and early autumn, 
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hibernating in tie cone and pupating late in tie next spring. Tie 
pupae push tiemselves out between tie scales before the adults 
emerge. Infested cones appear shrunken and show an exudation of 
resin. The damage done by this species is contrasted with that of 
Diorydtia abieteUa. 

Scolylus rnuUistrialus (small elm bark-beetle) gnaws a longitudinal 
gallery in the cambium of sickly elm trees, cutting notches along the 
sides of the gallery for the eggs. The larvae tunnel at right-angles to 
the parent-gallery in the bark or outermost wood rings. Pupation 
takes place in the bark, the adults issuing through shot-like exit holes. 
In conjunction with S. destructor this beetle may effect considerable 
damage. The larvae of the Tineid, Phylloryder (Lithocolletis) messa- 
nielb, mine in the leaves of broad-leaved trees such as oak, and holm 
oak (Quercus ilex), causing pale-coloured blotches on the dark leaves. 
Sirex gigas (giant wood wasp) oviposits in spruce and silver fir and 
sometimes in pine and larch. Sirex noctilis (steel-blue wood wasp) 
usually oviposits in pine, but sometimes in spruce and silver fir. The 
galleries made by the larvae spoil the wood for technical purposes. 
Felled or broken trunks should not be left lying about, as they are 
used for breeding and act as centres from which these wasps pass to 
standing trees. Emrmonia meberiana (cherry- and plum-tree boTer) 
oviposits near the base of the trunk and the larvae feed on the bast 
of peach, cherry and pear trees and on the decorative plant, Pyra- 
cantha lelandi, causing the dying-off of the infested branch or stem. 
Lepidosaphes ulmi (apple mussel scale) infests apples and other 
rosaceous fruit-trees, and many shrubs and trees. Abraxas grossu- 
lariata (gooseberry and currant moth) is injurious in April and May, 
the larvae stripping the bushes of their leaves, and attacking also 
blackthorn, hazel and Euonymus. The caterpillars hibernate and 
complete their development in the following spring. It is in their 
early stage, when they feed for a short time only, or when they are 
hibernating under leaves spun together or in the litter below their 
food-plants or in cracks in walls, that this pest can be fought with 
some success. The plants should then be pruned and the cuttings 
burnt ; the ground below should be dug deeply afteT a dressing with 
powdered quicklime ; loose leaves should be collected from the bushes. 
Lead arsenate spray will poison the larvae, but should not be used 
within 4 weeks of the fruit being picked. Ichneumonids and Tachinids 
are both parasitic on these caterpillars, while cuckoos are apparently 
the only birds that can devour them with impunity. PUtronus 
( Nematus ) ribesii (gooseberry sawfly) oviposits in April and May on 
the leaves of gooseberry ; the eggs hatch in a week, and after a month 
of feeding the caterpillars descend to the ground and pupate beneath 
the surface, the adults emerging about 3 weeks later. The cocoons 
of the next generation lie in the soil through the winter, adults emerging 
from these in April or May. Lead arsenate spray is recommended, 
or a mixture of hellebore 1 oz. and water 3 gals., the spray requiring 
constant agitation as the hellebore does not dissolve in water. Two 
ounces of flour may be added to aid adhesion. Hellebore and fine 
soot can be scattered along the rows of bushes by hand. Hellebore 
should not be used within 4 to 6 weeks of gathering the fruit. In 
winter, the surface soil should be renewed to a depth of 2 inches in 
order to remove the cocoons. Hyalopterus anmdinis (pruni) (mealy 
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plum aphis) is a widely distributed species injurious to plum and 
* apricot. It migrates from the plum in late su mm er to reeds and 
returns to plum in the autumn, when sexual forms are produced. 
Eggs are laid on the plum which hatch in the following spring and 
give rise to wingless females, each of which founds a new colony. 
Spraying should be done in early spring before the leaves have curled 
and form a protection from the liquid. Paraffin emulsion or paraffin 
jelly is recommended, with the addition of liver of sulphur in the 
proportion of 1 lb. to each 100 gals, of spray. 

Hylemyia coardata (wheat bulb fly) continues to be responsible for 
considerable loss of wheat, the complete life-cycle of this pest being still 
unknown. It is difficult for this reason to advise remedial measures, 
but it is thought that cultural methods may prove more helpful than 
destructive measures against the larvae. It is considered inadvisable 
to follow a potato crop with wheat in districts where the pest is 
prevalent. Chortophila brassicue (cabbage root fly) is a well-known 
pest of cabbages, cauliflowers, radish, broccoli and turnip. The use 
of tarred felt paper discs is still considered the best remedy for this 
pest. Hydroecia micacea (rosy rustic moth) i3 a Noctuid attacking 
many wild plants, while cultivated plants, such as hollyhock, hops, 
tomato fruits and potatoes are also damaged by it. 

Furniture beetles include Anobium domeslicum, which oviposits in 
chinks in the wood, the larvae tunnelling into the wood and partially 
emerging again to pupate. Xestobimn lessellalum is found out-of-doors 
as well as in furniture. Furniture infested with these species should 
be fumigated with sulphur dioxide, or the holes may be treated indi- 
vidually with paraffin applied with a syringe having a very fine nozzle. 
A temperature of 125° F. would kill the insects in all stages. The 
wood may also be painted with naphthaline 780 grs., corrosive 
sublimate 80 grs., methylated spirit 1J pints. Sitodrepa panicea is 
destructive to food-stuffs such as flour, biscuits, coffee, beans, various 
drugs, and spices ; leather, books, manuscripts and pictures are also 
attacked. Fumigation with carbon bisulphide is recommended. 
Monomorium pharaonis (red or yellow house ant) frequently infests 
houses in Britain, feeding upon foodstuffs, as well as being carnivorous. 
Its numbers can be checked by traps, but this is a tedious method. 
Tables on which food is kept should be placed with the legs set in 
vessels of water. The only satisfactory measure is the destruction 
of the nests, but these are frequently inaccessible in buildings. 

Biggs (W. II.). Report of the South Carolina Boll Weevil Commission. 

S. Carolina Agric. Expt. Sta., Clemson College, Bull. no. 20, 

23rd November 1916, 23 pp. 

This report reviews the conditions as regards Anthonomus grnndis 
in other States and discusses the inevitable results of the probable 
introduction of this weevil into South Carolina. Intelligent co- 
operation' amongst the community is urged, in order to make all 
possible provision for meeting the first year of weevil infestation and 
to prevent disaster due to the initial panic following the first crop 
failure. The general aspects of the boll weevil question dealt with 
include the life-history of the pest, the record of its spread in the 
United States, climatic and other conditions of South Carolina as 
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compared with other States, and the cultural methods that are the only 
known means of control in infested fields. The effects of boll-weevil 
infestation aTe discussed, with its bearing upon cotton production, 
oil mills, ginneries, etc., as well as upon labour and land values, together 
with the changes in agricultural methods which the presence of the 
weevil entails. The importance of hastening the growth of plants so 
as to insure a large crop of bolls by the middle of July is emphasised, 
and simple directions are given for following scientific methods of 
cultivation which will represent a good investment while no weevils 
are present and will check their numbers when they do become 
introduced. The report closes with general observations, suggestions 
and recommendations to be followed in preparation for boll weevil 
conditions. 

Weiss (H. B.). Isaac P. Trimble, M.D., Early Economic Entomologist 
of New Jersey. — Entom. News, Philadelphia, Pa., xxix, no. 1, 
January 1918, pp. 29-32. 

In this brief account of the life and works of Dr. I. P. Trimble 
(born 1804 — died 1890) mention is made of his “ Treatise on Insect 
Enemies of Fruits and Fruit Trees ” published in 1865, a work of 
139 quarto pages dealing with the plum curculio [Conotrachelus nenuphar] 
and codling moth [Cydia pornonella]. In 1866 the New Jersey Agri- 
cultural Society received a grant of £600 for preparing and publishing 
this work, none of which went to the author, but which was used by 
the society in publishing and purchasing copies of the book for 
distribution. The article concludes with a list of nine entomological 
papers published by Dr. Trimble between the years 1864 and 1870. 

Fullaway (D.). Division of Entomology.— Hawaiian Forester & 
Agriculturist, Honolulu, xiv, no. 12, December 1917, p. 356. 

During the month of November the insectary handled 29,400 pupae 
of the melon fly [Dacus cucurbitae] from which 1378 individuals of 
Opius Jietcheri were bred and distributed. The following parasites 
were also distributed :~Tetrastichus, 700 ; Diachasma fullawayi, 110 ; 
D. iryoni, 665 ; Paranagrus (corn leaf-hopper parasite), 13,500. 

Porter (C. E.). La Ultima Invasi6n de Langosta Argentina. [The 

Latest Invasion of the Argentine Locust .] — Anales Zool. Aplicada, 
Santiago de Chile , iv, no. 1, 30th May 1917, pp. 19-24, 1 fig. 
[Received 2nd February 1918.] 

This paper contains the official report of a locust invasion that 
■occurred in Chile in January 1917. The species concerned was 
Schistocerca paranensis, Buriu. (Argentine locust) which has on 
previous occasions invaded the south of Chile. Apparently no serious 
damage was done to agriculture and no complaints of losses have 
been made. Writing before the end of the invasion the author con- 
siders that in view of the season in which the swarm appeared, the 
unfavourable climatic conditions for acclimatisation of the locust on 
that side of the Andes, and considering the history of previous invasions, 
it is unlikely that locusts hatching from the eggs laid will ever develop 
into hoppers. 
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Notieias. [Notes.]— Bol. Soc. Entom. de Espana , Zaragoza, I, nos. 1-2, 
January 1918, pp. 31-32. [Received 8th February 1918.] 

From Barcelona the Coccid, Ceroplastes nisei, L., is recorded on 
leaves of fig ( Ficus carica), while Saissetia (Lecanium) okm, Bern., 
infests lemon trees ( Citrus limonum), Cocoons of the moth, Eubletnnia 
( Thalpochares ) scitula, Ramb., which is predaceous upon these two 
species, were found accompanying them. 

Attention is drawn to the damage caused in coffee and cacao plan- 
tations in India by Nezara viridula, L., as this bug occurs also in 
Spain. 


Afanassiev (A. P.). Pyccme BHHorpanopcTBo Bt 1915 ropy (lil-ii 
BereTagiOHHblfi nepiopt). [Russian Viticulture in 1915 (The third 
Vegetative Period)].— « BtCTHHICb BHHOfltnifl.w [Messenger of 
Viticulture], Odessa, xxvi, nos. 3-4, 5-6, 9-10; March- April, 
May-June, September-October 1917 ; pp. 90-100, 150-159, 
302-314. [Received 12th February 1918.] 

This is the third instalment of reports dealing with the state of 
viticulture in Russia in 1915, summarised on the lines of the previous 
ones [see this Review, Ser. A, iii, p. 375 and v, p. 194] ; it covers the 
months of August-September. No insect pests were reported from 
the majority of vine-growing districts. In Bessarabia some damage 
was done by Clysia ainbigtiella ; in Taurida by Polyphylla fullo, 
Otionhynchis and Pseudocoecvs vitis, against which the stocks were 
smeared with spirit mixed with hempseed oil. Tn the province of 
Don Eriophyes ( Phytoptus ) was present in several localities in great 
numbers, the same pest being also reported from the Black Sea. 
Polychrosis botrana, which was controlled with barium chloride, was 
reported from Astrakhan and Tiflis. 


Sanders (0. E.). Apple Spraying.— Canadian Hortkulturist, Toronto, 
xli, no. 1, January 1918, pp. 1-3. 

The greater part of the subject matter of this article has already 
been noticed from another source [see this Review, Ser. A, v, pp. 343 
and 345], Subsequent experimental work during 1917 has shown that, 
the yellowing of apple foliage resulting from the use of calcium arsenate 
with sodium sulphide may be avoided by reducing the quantity of 
arsenate and adding an excessive quantity of either water-slaked lime, 
or hydrated lime. One combination, four applications of which gave 
no trace of yellowing or scorching, is composed of 2J to 3| lb. soluble 
sulphur (a sodium sulphide), I ] lb. calcium arsenate, 15-20 lb. of 
either hydrated or water-slaked lime and 100 gals, water. 

Potassium sulphide or liver of sulphur is one of the old-fashioned 
fungicides which acts in the same manner as the sodium sulphides 
it is safe alone, but dangerous when used with any of the metallic 
arsenate,s. It can be used with perfect safety with calcium arsenate 
provided that an excess of lime be present. Nicotine sulphate can 
be used with any of the fungicides or poisons with perfect safety, 
but is more efficient with sodium sulphide solutions than with lime- 
sulphur or Bordeaux mixture. 
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Hollinses (A- H.). Phemcoccus stachyos, Ehr. (= P. pcttiti , Hollin- 
ger .) — Canadian Entomologist, London, Ont., 1, no. 1, January 
1918, pp. 23-24. 


The author draws attention to the fact that the mealy hug from 
Missouri, described by him as new under the name Phenacoccus pettiti 
[see this Review Ser. A, v, p. 470] proves to have been previously 
described. 


Hartzell (F. Z.). The Grape Root-worm.— A T ew York Agric. Expt. 

Sta., Geneva, Circ. no. 41, 21st June 1915, 6 pp., 2 plates, 4 figs. 

[Received 11th February 1918.] 

The larva of the Chrysomelid beetle, Fidia vitkida, Walsh, is one 
of the most injurious pests in the Chautauqua and Erie Grape Belt, 
where in some years it has caused a Iosb of more than £100,000. 
During July and August, each female lays about 175 minute yellow 
eggs under the rough bark of the canes and older wood, after which 
they die, though individuals have been found as late as the first week 
in September. The larvae, which hatch in August, drop from the 
vinos and burrow into the soil till they reach the roots, on which 
they begin to feed, attacking first the rootlets and then the larger 
roots, into which they eat channels, even girdling them. At the end 
of October they burrow to a depth of from 10-24 inches into the soil 
and form cells in which they hibernate until May, when they again 
begin feeding on the roots. Early in dime the full-grown larvae form 
cells 4-10 inches beneath the surface of the soil, the depth being largely 
influenced by moisture conditions, and enter the pupal stage from 
10th to 15th June. The adults, which emerge after 10-14 days, feed 
by tearing the upper tissues of the leaves. 

Remedial measures must be directed against the pupae or adults, 
all attempts to kill the larvae in the soil, or before entering it, having 
proved impracticable. The pupae may be destroyed by forming a 
low ridge underneath the vines during the last cultivation of summer 
and removing it next spring bv means of an implement called a horse- 
shoe, thus crushing the pupae or breaking the cells, wdien the pupae 
are killed by the air and sunlight. This operation, which entails no 
additional expense, is an effective measure, though some of the deeper 
pupae will escape destruction. 

Spraying with arsenieals to destroy the adults before oviposition 
has yielded the best results, but this spray acts only as a repellent 
unless mixed with molasses to attract the beetles. Therefore in 
practice, if the beetles arc numerous, a spray of lead arsenate 6 lb., 
molasses 1 U.S. gal., and water 100 U.S. gals., should he applied, care 
being taken not to do this just before rain, a second application of 
lead arsenate 6 lb. and Bordeaux mixture (88-100) being given a week 
later. The length of time between sprayings must depend on the 
temperature, rainfall, the amount of new growth and the feeding of 
the beetles. The cumulative effect of this treatment is very marked 
after a few years, serious infestations of root worm rarely occurring 
in vineyards where it has been followed. 
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Webster (R. L.). The Box Elder Aphid ( Chaitophorus negundinis, 
Thomas.) — Iowa Slate Coll. Agric.Expt. Sta., Ames , Bull. no. 1(3, 
October 1 917, pp. 95-119, 12 figs. [Received llthFebruary 1918.] 

Chaitophorus negundinis (box elder aphis) is abundant on box 
elder (Negundo aceroides), but has not been recorded from any other 
trees except adjacent catalpas. Oviposition occurs in October, the 
insect hibernating in the egg-stage. The usual life-cycle is varied 
by the occurrence of a dimorphic form during the summer, consisting 
of minute, fiat, apterous individuals that remain inactive on the 
leaves from June till September, when they moult and become active 
forms. 

Control measures directed against the egg-stage consist in spraying 
with tobacco extracts, a solution of Blackleaf 40, 1 part in 500 parts 
of water, being reliable and effective. The eggs of C. negundinis are 
said to be more easily killed than those of any other species. Spraying 
is best performed in May or September, but is useless against the 
dimorphic forms, which lie too flat on the upper and under-surfaces of 
the leaves to be attacked. Kerosene emulsion, consisting of kerosene 
2 U.S. gals., hard soap | lb. (or soft soap 1 lb.), and water 1 U.S. gal., 
diluted for use in the proportion of 1 part stock solution to 9 parts 
water, has given good results, and spraying with whale-oil soap solution, 
1 lb. in 10 U.S. gals, water, is also an effective measure. 

In view of the fact that box elder is not a very desirable tree, the 
simplest way to destroy this Aphid is to cut down the trees that 
harbour them, replacing them by permanent shade-trees such as 
elms or maples. 

The species is held in check by several natural enemies, the chief 
being the larvae of the Syrphid flies, Allograph obliqua, Say, and 
Syrpkus americanus, Wied. ; an Agromyzid larva, I^eucopis sp. near 
L. griseoh, Fall. ; a Cecidomvid larva, Aphidoktes sp. ; the Cocci- 
nelllds, Hippodamia convcrgens, Guer., Cycloneda sanguinea , L., Adalia 
bipunclata, L., and the larvae of Scymnvs americanus ; the bugs, 
Triphkps insidiosus, Say, and Plagiognalhus anm/latus, Uhler; the 
predaceous mite, Rhyneholophus pilosus ; the Ilymenopterous para- 
sites, Praon coloradensis, Ashm., and Aphidius polygonaphis, Fitch; 
and three Chrysopids reared from larvae, Chrysopa nigricornis, Burin., 
C. plorabunda, Fitch, and C. octdata, Say. 

Parrott (P. J.) & Fulton (B. B.). The Cabbage Aphis.— New York 
Agric.Expt. Sta., Geneva, C'irc. no. 30, 15th June 1914,4pp., 
2 plates, 1 fig. [Received 11th February 1918.] 

The damage caused by Aphis brassicae, L. (cabbage aphis) may be 
greatly reduced, if not prevented, by timely' spraying. The eggs are 
deposited during October and the beginning of November in depressions 
of the under-surfaces of the leaves. They hatch in spring, usually 
during April, giving rise to females that reproduce parthenogenetically. 
B inged females appear at varying periods, spreading the infestation, 
and in autumn the sexual forms appear, depositing eggs and completing 
the life-cycle. 

The plants should he sprayed before the leaves are appreciably 
curled, with a solution of soap, 6-8 lb. in 50 U.S. gals, water or with 
Black leaf 40, -§ pint, soap 3-5 lb., water 100 U.S. gals. The liquid 
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should be applied under pressure especially into the heart and against 
the under-sides of the leaves, three treatments at intervals of fourteen 
days giving the most satisfactory results. 

Howitt (J. E.) & Caesar (L.). The More Important Fruit Tree 
Diseases of Ontario. — (hit. Dept. Agric., Toronto, Bull. no. 257, 
December 1917, 43 pp., 28 figs. 

To this bulletin is appended a spray calendar, giving the number 
and times of applications against the common diseases and insect 
pests of apple, pear, plum, cherry and peach trees. There are also 
formulae for the common insecticides and fungicides. 

Sanders (J. 0.). Setting Fruit Trees where Locusts are Expected.— 

Wkly. Press Bull., Pennsylvania Dept. Agric., Harrisburg, iii, 
no. 6, 7th February 1918. 

A warning is issued against the planting and priming of young fruit 
trees in certain districts of the State of Pennsylvania, either in 1918 or 
1919, on account of the expected appearance of brood x of the 17-year 
locust [Tibicen septemdecim], which is due in 1919. 

Campbell J. A.). Work for the Coming Month. The Orchard. — Jl. 

Agric. Wellington, N Z., xv, no. 6, 20th December 1917, 
pp. 346-348. 

These notes recommend the usual treatments against common 
orchard pests. Thus red mite [Tetranychus] can be held in check by 
the continual use of lime-sulphur combined with lead arsenate when, 
spraying for codling moth ; if woolly aphis [Eriosoma lanigerum ] is 
to be dealt with at the same time, Black-leaf 40 should be added, or 
Black-leaf 1-800, and lead arsenate alone may be used. The second 
brood of codling moth [Cydia pomonella], which, hatches out far more 
simultaneously than the first, is on the wing during the latter half of 
January and February ; consequently the fruit and foliage must be 
kept covered with lead arsenate mixture during this dangerous stage. 
The pear-slug [Eriocampoides limacim ] is easily controlled by spraying 
once or twice during the season with lead arsenate. 

Dodd (A. P.). The Cane Grubs of Australia. Part 11 .— Queensland 
Bureau of Sugar Expt. Stations, Brisbane, Div. Entom. Bull. no. 6, 
1917, 30 pp. [Received 22nd February 1918.] 

Further investigation [see this Review Ser. A, iii, p. 490] has estab- 
lished the fact that Lepidwta albohirta , L. rolAei, Cacochroa ckcorticata, 
Ammala anliqua (auslmhsm), and probably Dasygmthus australis, 
Semampterus depressiusculus and Haplonycha sp., have a one-year 
life-cycle, while most other species of cane-grubs take two years to 
complete their development. 

Lepidiota albohirta was not unusually abundant in 1915 and there 
was no great damage to cane-fields except in isolated cases where 
estates on open volcanic soils had hundreds of acres of cane completely 
killed. Pupae ploughed up during September and October were 
found not deeper than 8 inches, owing to frequent rains in August and 
September having kept the soil moist. In 1914 there appears to have 
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been no general emergence, but one took place in 1915 on December 
4th, followed by one from thered volcanic cane-fields on December 12th. 
This species had remained an abnormal period in the ground before 
pupating on this occasion, owing to the absence of rain, as no emergence 
can take place until rain has moistened the soil. The length of life 
is generally limited to one month, the female living longer than the 
male. Cane leaves are occasionally eaten, but not to any great extent, 
this being the only species of Lepidiota that remains among the foliage 
in the day-time. 

Details of the life-histories of L. frenchi, Blackb., L. rothei, Blackb. 
L. candata, Blackb., and of Jive undetermined species of this irenus 
are given, as well as of Anoptngmthm boisduvali, Boisd., Calloodes 
pimctulatus, Oil., Cacochroa decorticata- , Mac!., Anomata antiqua, 
Oyll. ( australasiae , Blackb.), Repsimus aeneus, F., Isodon puncticollis, 
Mack, XylotncjfKS mistmlicus, Thoms., Horonutus optatus, Sharpi 
IMsyynalhus mistmlis dejeani, Mack, Semanoptcms depressiusculus, 
Mack, EpMcis bilobiceps, Fairm., and of two undetermined species 
of Haplonycha and one of Heteronyx. 

Many natural enemies of the various cane grubs are known, but 
as none of them are plentiful, they do not effect any marked control. 
The external larval parasites are the three Scoliids, Dielis forrnos a, 
Gu4r., Discolia soror, Smith, and Campsmneris radula, F., which in 
their turn are parasitised by a Mordellid and a Bombyliid. The 
interna] larval parasites are eight unidentified species of Dexiid flies, 
while the adults are parasitised by two Diptera, Predaceous enemies 
comprise the larvae of four species of Asilid flies, and the larva of 
one Elaterid beetle. 

A key to the four sub-families of the Scarabaeidae, the Cetonides, 
Melolonthides, Rutelides, and Dvnastides, based on the larval characters’ 
is given ; also one to the Meiolonthides, Rutelides, and Dynastides 
based on those of the pupae. 

Malloch (J. R.). A Preliminary Classification of Diptera, exclusive of 
Pupipara, based upon Larval and Pupal Characters, with Keys to 
Imagines in Certain Families. Part I .—Bull. Illinois Stale Lab. 
Nat. Hist, Vrbana , xii, Article 3, March 1917, pp. 161-407, 30 
plates. [Received 4th February 1918.J 

The character of this work is indicated by its title. In discussing 
the economic importance of the Diptera, it is pointed out that while 
many of the families are largely beneficial, the good done by them is 
counterbalanced by the damage inflicted by other species. * Families 
that are essentially phytophagous are the Cecidomyiidae, Trype- 
tidae, Agromyzidae and Chloropidae. A few species in these 
families are predaceous and others are beneficial in keeping down 
noxious plants. True parasites, some of which are highly beneficial, 
include members of the Tachinioae, Dexhdae, and Pipunculidae. 

«- 

\ an Dyke (E. C.). New Species of Buprestidae (Col.) from the Pacific 
States— No. 2 .—Entom. News, Philadelphia , Pa., xxix, no. 2, 
February 1918, pp. 53-58. 

The species dealt with in this paper include Mehnophila califomka, 
sp. n., from yellow pme ( Pirns pmkrosa), Jeffrey pine (P. geffreyi), 
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digger pine ( P . sabiniam) and big-cone spruce ( Psendolsuga macro- 
carpa), the species being apparently confined to California ; Chryso- 
boihris falli, sp. n., from yellow pine and Jeffrey pine ; C. lands. Van 
Dyke, probably breeding in the lodge-pole pine; and 0. exesa, Lee., 
taken on mesquite (Prosopis juliflora.). 

Oibault (A. A.). The North American Species of Cerchysius, Females 
(Hym., Chalcid.). -Entom. News, Philadelphia, Pa., xxix, no. 2, 
February 1918, pp, 65-66. 

In this paper a key to the genus Cerchysius is given, and the female 
of C. whittieri, sp.n., a parasite of Saissetia ( Leeanium ) okae at San 
Francisco is described. 


Pemberton (C. E.) & Willard (H, F.). Fruit-fly Parasitism in 
Hawaii during 1916.— Jl. Agric. Research, Washington, D.C., xii, 
no. 2, 14th January 1918, pp. 103-108. 

Iluch careful data with regard to the parasitism of the fruit-fly 
[Ceralitis capitata ] in Hawaii during 1916 has been accumulated in 
continuation of the work of previous years [see this Review, Ser. A,iii, 
p. 412.]. The exact degree of infestation of large quantities of host 
fruits by the fruit-fly is tabulated, showing the infestation in various 
localities and also the amount of parasitism among the larvae from 
month to month and the seasonal efficacy of each parasite. Seasonal 
differences in the value and prolificness of certain species of introduced 
parasites have been most striking ; particularly is this shown in the 
inspection of records from fruit collected from the same localities 
month by month from trees that bear fruit which is normally a host 
of the fruit-fly continuously throughout the year. The work of 1916 
has demonstrated the fluctuations that may occur in the abundance 
of different species. Diachasim tryoni, 0am., was found to rise in 
numbers in the summer and autumn and to decline during the winter 
and spring months. Changes in temperature seem to be responsible 
for this. Opius humilis, Silv., although a more hardy and prolific 
species than any of the other introduced ones, showed directly the 
reverse in its seasonal rise and fall, which was apparently entirely 
dependent upon the rise and fall of D. tryoni. Slight changes in 
temperature do not seem to have any visible effect upon the activities 
of 0. humilis, since in the winter and spring, with the decline of D. tryoni, 
it rapidly ascends and becomes the most effective check upon the 
fruit-fly. 

The problem of the control of C. capitata in Hawaii by means of 
parasites is only partly solved. Although the four species already 
established are accomplishing a certain measure of control, the 
continued destructiveness of the pest in Hawaii remains only too 
obvious. An average parasitism of 40 per cent, of all the larvae 
developing is, numerically considered, of much importance; but from 
the standpoint of the practical needs of the horticulturist it brings 
little relief. The first table given in this paper shows the extent of 
infestation of host-fruits by larvae of C. capitata in the course of the 
year, the exact average condition of fruit-fly abundance, injury and 
parasitism being recorded. In the mango ( Mangifera Mica), guava 
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(Psidium guajava), Mitmsops elengi, Noronhia emargimta and Chinese 
orange ( Citrus japonica), fruit-fly larvae develop abundantly and are 
but slightly parasitised, as is shown in another table recording the 
percentage of larval parasitism in various fruits. Certain characters 
of these fruits prevent the parasites from reaching the larvae within, 
and this in part explains the constant presence of this pest, in spite 
of the establishment of parasites well adapted to the conditions of the 
cOTtitry and of great prolificness. The guava, which grows wild over 
most of the uncultivated parts of the island and fruits throughout 
the year, is a favourite host of the fruit-fly. Infestation of this fruit 
is not easily detected until it has decayed, while the nature of the fruit 
protects the larvae from parasitic attack and thus it constantly 
liberates great numbers of flies throughout the year. 

A comparison of fruit-fly parasitism data secured during the years 
1914-1916 would indicate that the parasites now present in the Territory 
have reached their maximum degree of development and can hardly 
be expected to attain a greater control of the fruit-fly than that 
evidenced in 1916. It is still hoped, however, that Tetrastichus 
giffardianus, Silv,, may afford some measure of control. Certain 
valuable points in favour of this parasite may enable it, after further 
acclimatisation and adaptation to new environment, to surpass the 
work of the Braconids and thus increase the total average parasitism. 

Hecke (G. II.). Response and Report to the Fiftieth State Fruit 
Growers’ Convention. The Insectary Division .—MtMy. Bull Cal . 
Slate Commies. Horlic., Sacramento, vii, uo. 1 & 2, January- 
Fehruary 1918, pp. 6-7. 

The greater part of the work of the laboratory during the year 
consisted of the rearing and distribution of the natural enemies of 
the citrophilus mealy bug [Pseudococcus cilrophilus], especially of 
the Sicilian mealy bug parasite [ Pamkptomastix abnormis]. 

Attempts were made to parasitise the sugar-beet leaf-hopper 
[Eutettix tenella] by the introduction of an egg-parasite from Australia, 
where it attacks 90 per cent, of the eggs of allied leaf-hoppers. The 
work is to be continued next year. Much attention was given to the 
control of the Argentine ant [Iridomyrmex lmmilis] in orchards, this 
insect being indirectly an orchard pest owing to its habit of protecting 
scale-insects from their natural enemies. 

About 80 millions of Coccinellids were sent out to farmers during 
the season for the control of Aphids. 

Serious attempts are being made to control insect pests by means 
of natural enemies, rather than by spraying, a method which cost 
the farmers of California £800,000 during 1917. 

Gill (J. B.). The Pecan Leaf Case-Bearer.— U.S. Dept. Agric., 
Washington, D.C., Bull. no. 571, 15th December 1917, 28 pp., 

3 plates. [Received 25th February 1918.] 

Acrobasis nebuklla, Riley (pecan leaf case-bearer) is one of the 
principal insect pests of the pecan nut (Carya olimeformis). The 
synonomy of this moth is discussed. It has been erroneously treated 
by some authors as a variety of Mineola indigimlla, Z, It is widely 
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distributed in the United States, but ranks as a serious pest only in 
tbo southern part of the pecan-growing area. It is found practically 
wherever the various hickories that are its preferred food occur. 
Wild crab (Crataegus sp.) and walnut are also attacked, while the 
pecan industry is seriously affected by its ravages. 

The eggs of A. nebulella are deposited singly on the under-side 
of the leaflet, usually at the junction of the veins with the midrib, 
during the latter part of July, and after an incubation period of 6 to 8 
days the larvae hatch and begin to feed on the under leaf-surface. 
Feeding continues for about 3 months, during which time the larvae 
are protected by a case composed of particles of frass or grains of 
excrement woven together with fine silken threads ; this is attached 
to the under-surface of the leaflet, with the larger end open. In late 
September, before the foliage begins to drop, the larvae migrate to 
the buds, where they construct small brown cases in which they 
hibernate, remaining quiescent until late March or early April, and 
just as the buds are bursting they leave their winter cases and feed 
voraciously upon the unfolding buds and leaves. When present in 
sufficient numbers, the larvae arc able to eat the green foliage as 
rapidly as it appears, so that the trees may remain defoliated for a 
considerable time. The pupa is formed within the case during the 
last days of April, the adults beginning to emerge in the middle of 
May and continuing to do so until mid-July. 

Natural enemies that act as a check on this case-bearer, without 
however constituting an efficient control, include three species of 
birds, the blue jay ( Ct/anocitia cristata), the mocking-bird {Mvinus 
jiolyglottus) and the orchard oriole (Icterus spuritts). Hymenopterous 
parasites reared by the author from larvae and pupae of A. nebulella 
include the ichneumonids, Itopkctis canquisitor, Sav, Tridislus apicalis, 
Cress., Calliephialtes grapholilhae, Cress., and Pristomerus sp. ; the 
Braconids, Macrocenlms deliccitus , Cress., Meteorus sp. Habrobracon 
■mriahilis, Cush., and Orgilus sp. ; and the Chalcidids, Secodella 
ucrobasis, Cwfd., and Cerambycobius sp. Tachinid parasites include 
Teskiomima temra, Wied., and Emrisla sp. near E. pyste, Walk., thi 
being probably a new species. Other parasites include Spilochakis 
citMa, F,, and Trichogramim minutmn, Riley, reared from the eggs. 
The most effective parasite is Secodella acrobusis, which was reared 
abundantly from hibernating larvae. 

The results of experimental work in the control of A. nebulella 
extending over a period of more than three years are given in detail, 
and these show conclusively that even bad infestations can be con- 
trolled by a single application of a solution of 1 lb, powdered or 2 lb. 
paste lead arsenate and 3 lb. freshly slaked lime in 50 U.S. gals, water. 
If the lime be omitted, injury to the tree will result. This spray must 
be applied after the beginning of August and up to mid-September, 
while all the larvae are feeding on the foliage. Hibernating larvae 
that have escaped the spray can be destroyed by fumigation for one 
hour with 1-1 oz. sodium cyanide to each 100 cub.-ft. of space. * 

La Lutte contre la Chenille processionnaire du Pin. [The Campaign 
against the Pine Processionary Caterpillar.] — Jl. d'Agric. Pratique, 
Paris, xxxi, no. 4, 21st February 1918, pp. 77-78. 

For the control of the pine processionary caterpillar \Cnethocampa 

(C458) o 
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processioned], it is necessary to treat the terminal branches and young 
twigs that frequently harbour the nests of the larvae. A hole is made 
in the top of the nest into which is poured a few drops of petrol. For 
nests that are out of reach a special instrument, such as the Pillot 
apparatus, is required. The best treatment for nests on the lateral 
branches is to cut off the ends of these and burn them immediately. 
The operator should wear gloves when handling the nests. 


McColloch (J. AV.) & Yuasa (H.). Notes on the Migration of the 
Hessian Fly Larvae. — Reprint from Jl. of Animal Behaviour , vii, 
no. 5, Septemhcr-October 1917, pp. 307-323. [Received 22nd 
February 1918.] 

In the course of investigations into the migration of young larvae 
of the Hessian fly ( Mayetiola destructor, Say) from the spot where the 
egg is deposited to the base of the leaf-sheath, it was found that the 
larvae upon hatching always turn from the anterior end towards 
the posterior end of the eggs. The advantage of this is obvious, for 
the eggs are normally laid with their anterior end pointing away from 
the base of the leaf, and since the larvae emerge from that end of the 
egg, they must turn round before they can reach the leaf-sheath upon 
which they feed. The larvae are capable of locomotion on cither an 
ascending or descending incline at any angle up to 90°. W hen the 
eggs are laid with their anterior ends towards the base of the leaf, as 
is sometimes the case, the larvae upon hatching crawl up the leaf 
until they reach the tip and then turn and move downwards. Many 
of them die while ascending the leaf, but apparently never try to change 
the direction of progress. The mortality during migration of the larvae 
hatching from eggs laid normally was 23 per cent., while among those 
hatching from eggs laid in an inverted position it was 57 per cent. 
Tables are given comparing the rates of migration of the larvae under 
various conditions. 

Theobald (F. V.). Notes on New and Little Known British Aphides. 

IV. — Entomologist, London, li, no. 657, February 1918, pp. 25-29. 

The Aphids dealt with in this paper include Truncaphis newsteadi, 
sp.n., found on Hyjmmn spp., being the only species so far recorded 
as feeding on moss ; Sipha paradoxa, sp. n., on Poa trivialis, the other 
European members of the genus being S. maydis, Pass., on Holms sp. 
and other Graminaceae ; S. glyceriae, Ea.lt., on Glycerin flmtans 
and other grasses and sedges; S. schoutedeni, Del Guer., on llolcus and 
Poa ; S. berlesei, Del Guer., on Aim caryophyllea ; S. elegans, Del Guer. 
on Hordeum murinum ; S. graminis, Kalt., on A nihoxanthum odoratum ; 
and S. bignoniae, Macch., on Bignonia catalpa. Calliptems ononidis, 
Kalt., of which G. trifolii, Mon., and Chaitophorus maculatus, Buckt., 
are synonyms, was found in Britain in 1917 for the first time, feeding 
upon clover. Cryptesiphum artemisiae, Pass. , of which Aphis gallamm, 
Kalt., is' a synonym, was found on Artemisia mlgare, and Tychea 
phaseoli, Pass., a subterranean species, on potatoes, turnips and 
roots of bean plants. This Aphid is accompanied by the ant, Myrmica 
rvginodis. In the case of potatoes, if it attacks the tubers soon after 
they have sprouted, it appears to stunt the gxowth. 
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D,\um£zox (G.). Disease of Bacterial Origin observed in Sparganothis 
pilleriana in France. — Mthly. Bull. Agric. Intett. <& Plant Dis., 
Rome, viii, no. 12, December 1917, p. 1298. [Abstract from Bull 
Soc. Path. Vegetale France , Paris, iv, no. 1, pp. 8-10.] 

Larvae of Sparganothis pilleriana, taken from a vineyard at Aramon 
(Aude), were found to bo infected with numerous bacteria resembling 
the micro-organisms causing “ flacherie ” in the silkworm. These 
infected larvae had reached the last moulting stage and the integument 
was brownish and soft, while the movements of the larvae were feeble. 
Thev died in the laboratory before the pupal stage was reached. 


Lne-ur-Lox ( — ). Observations on Meigenia jloralis, a Dipterous Parasite 
of the Lucerne “ Negril ” ( Colaspidema atrum ) in France. — Mthly. 
Bull. Agric. Inlell. & Plant. Dis., Rome, viii, no. 12, December 
1917, pp. 1299-1300. [Abstract from Comptes Rend. Acad. Agric. 
France , Paris, iii, no. 30, pp. 881-883.] 

Meigenia Jloralis was found during observations in 1914 to be 
living as an internal parasite of the larvae of the Chrysomelid beetle, 
Colaspidema alrum, and to cause its death. In studying the cSective- 
ncss of this parasite, M. jloralis was found to begin to oviposit in the 
first days of June, and to be capable of continuing to do so after the 
time at which the last larvae of C. atrum have left the lucerne, this 
being usually about 10th to 15th July. A second generation of 
ill. jloralis appears before the end of June and can attack the larvae 
of C. alrum, which are then abundant. At their first appearance 
(10th to 15th May) the larvae of C. atrum are very little parasitised, 
but by the time they begin to be rare they are heavily parasitised, 
usually containing more than one If. jloralis egg and sometimes as 
many as 12, although they do not provide food for more than one 
parasite. In comparing the parasitism of Cokispideim alrum and of 
Crioceris aspamgi (asparagus beetle) by M. jloralis, the author found 
complete uniformity in both cases. In the case of C. asparagi, however, 
there is a third generation of M. jloralis that attacks the larvae of 
C. asparagi, these remainiug much longer on asparagus than C. atrum 
does oil lucerne. The presence of C. asparagi is in fact essential to 
the maintenance of the parasite in a given region, since without this 
host its third generation could not develop and it would become 
exterminated. 

C. atrum is not held in sufficient check by this parasite and it might 
be advisable to increase the destructive capacity of M. Jloralis. This 
could be done by conveying parasitised larvae of C. alrum, which 
are easily distinguishable and carry the parasitic egg on their bodies 
for some days, from a locality where it occurs abundantly to others 
where it is uncommon. It would also be advantageous to grow 
asparagus in those districts where C. atrum is harmful, for this plant, 
being the host-plant of Crioceris asparagi, would afford shelter to the 
last generation of M. Jlomlis and allow the parasite to pass the winter 
until the next season. 



Feytaud (J.). Les Curculionides de la Vigne. [The Weevils of the 
Vine.] — Rev. Viticulture, Paris, xlviii, no. 1227, 3rd January 
1918, pp. 5-10, 1 plate. 

Much of the information contained in this paper has been previously 
given [see this Review, Ser. A, v, p. 339.]. The natural enemies of the 
Cureulionid pests of the vine are enumerated. In addition to insecti- 
vorous birds, the enemies of Byctiscus betulae (Ryndiit.es betukti) 
include the predaceous wasp Cerceris ferreri, Lind., and the Hymenop- 
terous parasites Pimpla flavipes, Rate., Bracon discoideus, Wsm., 
Diospihs capita, Nees, Apanteks hoplites, Ratz., and the Chalcids 
Elachistus idomene, Walk., and Poropoea defilippii, Rond. The last- 
named develops in the eggs, just as Oophlhom semblidis, Auriv., infests 
those of Polychrosis botrana and Clysia ambiguella. Insect enemies 
of Oliorrhjnchus sulmtus include various Carabids (Carabus, Feronia, 
etc.) and Cerceris aremria, L. 

Minor pests belonging to the genus Otiorrhynchus that attack vines 
in France include : 0. singularis, L., 0. ligustici, L., 0. tenebricosus, 
Hbst., 0. mucus, F. In Germany, 0. tristis does similar damage ; 
in Austria-Hungary, 0. phnalus, Hbst., and 0. langipennis, Stierl. ; 
in Italy, 0. globus, Boh., 0. corrwptor. Ilbst., and 0. zebra, F. ; in 
Greece, 0. graecus, Stierl. ; in southern Russia, 0. asphallinus, Germ., 
and 0. turca, Boh. These species all cause damage very similar to 
that of 0. sukatus and should be controlled by the same methods. 
Leaf-eating species belonging to tbe allied genus Peritelus include 
Periielus senex, Boh., P. griseus, Oliv., and P. subdepressus, Muls. 

Ravaz (L.). Cochenille et Fumagine. [Scale Insects and Sooty Fungus.] 
— Progres Agric. Vilic., Montpellier, kix, no. 6, 10th February 
1918, pp. 125-127. 

Scale-insects on vines have recently been developing rapidly in 
the south-west of France. Both Eukcanium persicae and Pulnnarvi 
vitis are included in records of recent infestation, though neither 
species constitutes a serious danger to the vine. P. vitis is found 
chiefly on vines trained over the walls of houses or those grown in 
unhealthy positions, and sometimes on old vines with very rough 
bark. Most of the insects are destroyed when the vine is pruned, 
and there are but a few individuals left on the old wood to continue 
the next generation. It is easy to crush the few ovipositing females 
that have remained until the next spring. If necessary the hark 
should he scraped in winter. 

Sabra (R.). La Variegana ( Olethreutes variegana. Hb„ Lepidoptero 
Tortricide) ed i suoi Parassiti. [(). variegana and its Parasites.]— 
Separate, dated 12th January 1918, from Boll. Lab. Zool. Gen. 
Agrar. R. Scuola Sup. Agric., Portici, xii, pp. 175-187. 

A brief description is given of all stages of Argyroploce (Olethreutes) 
variegana. This Tortricid pest of fruit trees occurs in central and 
southern Europe, as well as in Livonia, Finland, Sweden and Asia 
Minor. In Italy adults were observed to emerge in May, and oviposition 
took place in captivity from about mid-May to mid-June, 170 eggs 
being laid on an average. It is probable that under natural conditions 
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batches of eggs are laid in cracks in the bark or wood. The caterpillars 
hatch in the following March, and pupation occurs in April and May. 
The larval stage lasts about 40 days and the pupal stage from 14 to 
25 days. The pupae are usually found protected by leaves, under 
the bark and in cracks in the trunks. Very occasionally they occur 
in the young fruit of the almond. There is one generation a year only. 
In south Italy the caterpillars live on Mespilus germanica (medlar), 
Primus domestica (plum), P. amygdalus (almond), P. armeniaca (apricot) 
P. mahaleb and Pyrus malus (apple). Other authors have also recorded 
it from Primus avium (bird cherry), P. cerasus (cherry), P. indtilm 
(damson) and Pyrus communis (pear). Besides feeding on the leaves 
the caterpillars construct a shelter by binding them so as to form a 
case. On the almond and plum 3 or 4 leaves are used for this purpose 
and from 4 to 6 on the medlar, where the case always encloses the 
flower-bud or the young fruit, which are perforated or entirely 
destroyed. The leaves only of the plum, apricot, apple and Primus 
imhaleb are injured. On the almond the leaves are usually attacked, 
the young fruit being very rarely injured. 

A. mriegana has five natural enemies : an Encyrtid, Copidosoma sp., 
the Bracnnids, Ascogaster quadrideniatus, Wesrn., Apanteles longi- 
caudis, Wesm., and Macrocentms thoracicus, Nees, and the Iehneu- 
monid, Pristomrus mlnemtor, Curtis. By collecting the caterpillars 
of A. mriegana and placing them in boxes covered with a wire netting 
of 2-millimetre mesh the adult parasites will be able to escape while 
the moths will be retained. Ascogaster quadridentatus and Pristomerus 
vulmrator both parasitise Cydia (Carpocapsa) 'pomonella as well. If 
artificial control becomes necessary, a spray containing 1 per cent, 
of lead arsenate in paste form, or § per cent, in powder form, should 
be employed. 


Destruicao dos Cupins. [Termite Destruction.] — Chacaras e Quinines, 
S. Paub, xvi, no. 6, 15th December 1917, pp. 477-479, 2 figs. 

The termites mentioned in this article as occurring in Brazil include 
Eutermes ripperti, Kamb., Termes tenuis, Hag., T. slrunti, Scireu., 
and T. spinosus, Latr. 

A simple means of destroying a termite mound consists in hollowing 
out a chamber in one side of its base, in which straw or other material 
is placed and set alight, a draught being ensured by a hole driven 
obliquely through the mound, leading from the top of the combustion 
chamber to a point high up on the opposite side. 


PARAvicrra (K.). Zur Biologie der Maulwurfsgrille. [The Biology 
of the Mole-Cricket.] — Schweiz. Zeilschr. Obst- u. Weinbau, Frauen- 
feld, xxvii, no. 3, 9th February 1918, pp. 40-42. 

This paper records experiments in feeding Grylhtalpa. >gryUolaJpa 
[vulgaris) with sawdust. The larvae did not feed on this material, 
but the adults were capable of digesting it, thus proving their ability 
to attack woody tissue. G. grylhtalpa is therefore able to injure the 
roots of fruit-trees and cannot be regarded as a market-garden pest 
only. 
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JIaki (M.). Taiwansan soju gaichu ni kan suru chosa hokoku. 

[Report on Injurious Insects of the Mulberry Tree in Formosa.] 
— Formosan Government Agricultural Experiment Station, Publica- 
tion no. 90, May 1916, 265 pp., 21 figs., plates i-xiv. [Received 
1st April 1918.] 

This report describes 87 insects and 6 other animals that are known 
to be injurious to the mulberry tree in Formosa. Some natural 
enemies and general remedial measures are also described. A descrip- 
tion is given of each species, together with its distribution, and when 
the lifc-historv, habits and preventive measures are known, these are 
described in detail. The following is a fist of all the species dealt 
with. 

Orthoptera. Brachjtrypes achalinus, Stal, usually appears in 
abundance after the rains, and the natives utilise the early stages for 
food. Atractomorpha beddi. Boh, does not cause very serious damage. 

Isoptera. Odonloiermes formosamts, Shiraki. 

Thysanoptera. Phheothrips sp. and Rhaphidothrips sp., very 
injurious to the foliage in October and November, and again in April ; 
not so injurious in other months. 

Homoptera. Icerya purchasi, Mask. Pseudococcus sp. P. citri, 
Risso, very injurious and causes the tree to wither. P. fihmeniosus, 
t'klh, rarer than the preceding species. P. longicornis, Ket., rare. 
P. virgalus, Ckll., not very injurious. Ceroplastes ceriferus, And., not 
very injurious. Saissetia (Lemnium) nigra, Niet. Aulamspis ( Dias - 
pis) pentagona, Targ., a formidable pest ; found more abundantly in 
tlie northern parts of the island than the southern, and more on the 
plains than in the mountains ; there are five broods ; gas fumigation 
and kerosene emulsion are the remedies recommended against it. 
Inglism biualvata, Green, very slightly injurious. Pulvinaria sp.. 
Aleurodes sp., very injurious ; distributed universally from altitudes 
of 3,000—1,000 feet to the sea-coast ; a special fungus infests this insect ; 
soap solution is suggested as an effective spray. Aleurodes sp., not 
such a serious pest as the other species. Psylla sp., a notoriously 
inj urious insect, occurring throughout the island. Nephotettix apicalis, 
Mots., rather rare on mulberry trees, although very injurious on 
Gramineae. Tettigoniella viridis, L. ; T. femtginea apicalis, Walk,; 
Chlorita flavescens, F. ; Nirvana orientalis, Mats., var. mbromturalis, 
Mats. : Aphrophora auropilosa. Mats. ; Dirlyophora siuica, Walk. ; 
Ossa dimidiata, Mats. ; Geisha dislinetissima, Walk. ; Tonga fortnosana. 
Mats.; Mogannm hebes, Walk.; Cicada oehracea, Walk.; all of 
minor importance. 

Heteroptera. Argenis sp. ; Ne.zara viruhila, L. ; Plautia fimbriata, F. 
(stall, Scott) ; Menida histrio, F. ; Canthecma furcellala, Wolff, 
var. formosana, Shiraki ; Dalpada smaragdina, Walk. ; Poecilocoris 
driimei, L. ; Erlhesina fullo, Thunb. ; Eusarcocoris guttiger, Thunb. ; 
Coptosoma jormosana, Shiraki; Cletus bipvnctalus, H. S. ; Clavigralkt 
spmofemomlis, Shiraki ; Acanthocoris sordidus, Thunb. ; Leptoccrrisa 
mricornu, h. ; Riptorlus linearis, F. ; all of minor importance. 

Lepidoptera. Pachyrhina makiellu, Mats., and Archips minor , 
Shiraki, only slightly injurious. Glyphodes pyloalis. Walk., very 
injurious to mulberry leaves, the life-history and habits being described 
in detail ; the insect is single-brooded, the moth appearing in spring ; 



imported trees are more seriously damaged than indigenous ones, 
and it is said that the silkworms fed with injured leaves are liable 
to disease ; as a control measure, the larvae should be gathered and 
killed in November and December. Diacrisia obliqua, Walk. ; I). sub- 
carnea, Walk. ; D. mori, Mats. ; Amsacla hdinm, Cram. ; Creatonotus 
tmnsiens , Walk. ; the larvae of these five species feed on the leaves, 
but are not very injurious. Clania mriegata , Cram., appears twice a 
year ; very injurious to Acacia, but not so much to mulberry 7 trees. 
Orthocraspeda trima, Moore, not very injurious. Prodenia lilura, 1'., 
a very serious pest, which appears suddenly in great numbers ; some- 
times the mulberry gardens are completely defoliated, though this 
is exceptional ; it has eight or nine generations a year, and passes 
the winter in the larval stage ; the barrier method is adopted to 
prevent its spreading. Boarmia atrilineata, Butl., has four or five 
broods in a y T ear, being rather abundant in the northern parts and in 
the mountainous zone, but is not very 7 injurious. Boarmia irrorata, 
Brem. & Grey, a minor pest. Oryyia posiica, Walk., has six broods 
in a year and passes the winter in the larval state ; very- injurious to 
mulberry leaves. 0. viridescens, Walk., has probably six broods in a 
year ; not very injurious. Dasychira mendosa, Hb. Porthesia 
laiwania, Sbiraki, distributed over the entire island and rather injurious. 
Bvmbyx mandarina, Moore, of minor importance. 

Colcoptera. Phyllotrcta sinuata, Rcdt. ; Aspidomorpha koshunensis, 
Mats. ; Coptocycla Irivittaki, F. ; Aulaeophora similis, Oliv. ; Chry- 
soehus chinensis, Baly ; Melanausler chinensis, F. ; all these are minor 
pests. Hammoderus suzukii, Mats., very injurious at altitudes above 
2,000 feet. Apriorn wgicollis, Chev., very injurious to mulberry 
trees, and therefore the life-history is described in detail ; under 
control measures apparatuses for killing larvae and crushing eggs are 
illustrated and described ; the larvae of this and the two preceding 
Cerambycids may be distinguished from each other by the structure 
of the dorsal and ventral surfaces of the prothorax. Baris depbnata, 
Roel. Lixus vetula, F. Hypomeces sqmmosus, F., usually found on 
mulberry leaves. Epicauta gorhami, Moore, var. formosamis, Shiraki. 
Lagria rubiginea, Roel., injurious to the leaves. Cardiophorus devas- 
tans, Mats. C. formosanus, Mats. Cardiophorus sp. Euchlnra ex- 
pansa, Bates. E. trachypyqa, Bates. Cetmiia exasperata, F., injurious 
to the leaves. Adoretus sinicus, Burm. Xyleborus momorella , 
Niishima, injurious and often causing withering of the tree. 

An unidentified Hymcnoptcron produces galls on the foliage, and 
a mite, Tetranychus sp. causes shrivelling of the leaf. 

The following natural enemies are recorded : — Tetrasticlms sp. 
parasitic on Apriona ncgicoUis. An unidentified Hymenopteron and 
a Coecinellid attacking Aulacaspis pentagonu. The fungus, Myrian- 
gium duriaei, infesting Aspidiolus pernidosus, Aulacaspis pentagona , 
Lepidosaphes beckii, Newin. ( citricola , Pack.) and Chionaspis sp. 
Nectria coccophila, another fungus infesting scale-insects. A Procto- 
trupid parasitic on Pseudococcus Jilamenlosus. Two species of Cocei- 
nellids and some fungi infesting Aleurodids. Ptychanatis axylidis, 
Pall., Coccinella septempumtata, F., and Chrysopa sp. predaceous on 
Psylki. Three species of Braconids and Aspergillus sp. parasitic on 
Glyphodes pyloalis, Walk. 

A list of native names of insects is appended. 
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Kuvtana (I.). Taisho rokunen no galehukai. [Observations on 
Injurious Insects and their Control in 1917.] Byochugai Zusshi 
[Journal of Plant Protection, Japan], v,no. 1, January 1910, pp.1-5. 

This paper describes the principal injurious insects that made their 
appearance in 1917. The gipsy moth [Lymanlria dispar \ appeared 
in July in the Shimane prefecture and at first attacked black alder, 
Quercus glandulifera and Cryptomeria , and finally orchards and riee- 
fields. The immense numbers of caterpillars were also very trouble- 
some in houses, etc. This pest also occurred in the Toyama prefecture 
at the same time. Outbreaks on this scale have not been previously 
recorded. The caterpillars of Euproctis flam and other species with 
urticating hairs occurred in the Niigate prefecture in such numbers 
as to be troublesome to troops in that locality. At Nikko an 
undetermined caterpillar defoliated the beech trees. Schoenobius incer- 
tdtus (the three-brooded rice-borer) occurred in considerable numbers. 
The first brood of Chilo simplex (two-brooded rice-borer) was less 
numerous than usual, with the result that farmers neglected their 
control measures ; the second brood, in consequence, was exceptionally 
abundant. Bice leaf-hoppers occurred at Kiushire and Shitoku Island 
and did some damage in the autumn. A bud-fly, a species of Diplosis, 
infesting mulberries appeared in several places and did considerable 
injury to sericulture. As regards control and preventive measures in 
1917, several publications were issued regarding mosquitos, lice and 
flies. Electric lights were utilised to capture injurious insects as the 
result of an agreement between the electric light companies and farmers 
in the Fukuoka and Yamaguchi prefectures. An investigation of 
insects injurious to stored grain was organised at the Imperial Plant 
Quarantine Station. The Tokyo Entomological Society was estab- 
lished in April. 


LEGISLATION. 

Hecke (G. H.). Cotton Boll Weevil. Amendment no. 2 to Quarantine 
Order no. 26 Mthly. Bull. Cal. State Commiss. Horlic., Sacra- 
menlo, vii, no. 1 & '2, January-Februarv 1918, p. 110. 

As the cotton boll weevil (Anthommus grnndis. Boh.) is not known 
to exist in the State of Arizona and the State has therefore declared 
and is maintaining a quarantine against the entrance of this pest, it 
is declared that until further orders cotton seed grown in the county 
of Yuma, Arizona, may be imported into California, subject to the 
following regulations : Persons contemplating the importing or 
bringing into the State of California cotton seed grown in the county 
of Yuma, Arizona, shall first make application for a permit to do so, 
stating the name and address of the exporter, the locality where the 
seed was grown, the amount of the importation and the name and 
address of the importer in California, and must also obtain a certificate 
in triplicate signed by the Entomologist of the State of Arizona, stating 
the locality where the cotton seed was grown. 

All quarantine orders or regulations promulgated for the protection 
of the cotton industry in the State of California are also directed 
against A. grandis, var. thurberiae and Peclinophora gossypiella (pink 
bollworm). 
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Paillot (A.). Deux Microsporidies nouvelles, Parasites des Chenilles de 

Pieris brassicae. [Two new Microsporidian Parasites of the 
Larvae of Pieris brassicae.]— C.R. Soc. Biol., Paris, lxxxi, no. 2, 
26th January 1918, pp. 66-68, 1 fig. 

During the occurrence of a severe infestation of Pieris brassicae in 
the neighbourhood of Lyons in 1917, the author has had ample oppor- 
tunity of studying the parasitisation of these larvae, and has discovered 
two new parasitic microsporidia, one of which, Perezia mesnili, sp. n., 
forms the subject of the present note. The other will be described 
in a later paper. 

Lizer (C.). Un Coccido nuevo para la Republics Argentina : Saisselia 
hemisphaerica, Targ, [A Coccid new to the Argentine Republic : 
Saisselia hemisphaerica, Targ.] — Physis, Buenos Aires, ii, no. 12, 
30th December 1916, pp. 422-423. 

Saissetia hemisphaerica, Targ., has now extended its distribution 
into the neighbourhood of Buenos Aires, where it has been found on 
ferns. 

Barbara (B.). Estado actual de ios Estudios sobre el Coccobacillus 
acridiorum, d’Hdrelle. [The Present Situation of Investigations 
regarding Cocccobaallus acridiorum, d'Hcrclle.]. — Rev. Instit. 
Bucteriohgico, Buenos Aires, i, no. 1, November 1917, pp. 107-113. 
[Received 26th February 1918.] 

This paper reviews the experimental work that has been undertaken 
with the object of determining the possible value of d'H&relle's Cocco- 
bacillus acridiorum in the destruction of locust swarms. From the 
results arrived at, the conclusions are drawn : (1 ) That the Coccobacillus 
considered by d’H&relle as the cause of the epizootic in Yucatan in 
1909 is innocuous to the locust after passing a certain length of time 
in culture media. (2) The organism can however be rendered more 
virulent by its passage through locusts, until it is capable of killing 
these by injection in 4 or 6 hours. (3) This virulence is rapidly lost 
when the organism is exposed to an exterior medium. (4) This viru- 
lence, according to the Argentine Commission, is not sufficient to destroy 
locusts even when the culture is ingested by them in enormous quan- 
tities ; even at its best the Coccobacillus destroyed only 40 per cent, 
in these circumstances. 

Natural epizootics are known to occur among locusts and to cause 
a definite degree of mortality, which is very difficult to estimate when 
the disease has been artificially increased. In locusts that have 
contracted this natural infection, and even in those that show no sign 
of disease, organisms identical in morphology and bionomics with 
C. acridiorum have been observed, and these can be brought to an 
equal degree of virulence in the same manner. 

There are still many points remaining to be elucidated. . It is still 
disputed whether the Coccobacillus isolated from dead locusts is the 
principal cause of the spontaneous epizootics observed by d’Herelle 
in Yucatan and by other investigators elsewhere. These epizootics 
show greater severity of infection and rapidity of dissemination than 
can be produced artificially. The possibility of killing in the laboratory 
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an appreciable percentage of the South American locust, Schistocerca 
paranensis, by means of ingestion of virulent cultures of Coccobacillus 
acridwrum, still remains doubtful. Judging from the negative results 
obtained by the Argentine Comndssion in their repeated attempts, it 
seems probable that in practice, where the chances against success 
are much greater than in the laboratory, the microbe would prove 
quite valueless. The question of the economy of this method is also 
doubtful. The conclusions reached by Velu in his work in Morocco 
are also quoted [see this Review, Ser. A, v, pp. 99, 483], 

Phii, brook (E. E.). Report of the Special Field Agent in Charge of 
Gypsy Moth Work. — 13th Ann. Rept. Maim Commissioner Agric., 
1914; WaterviUe, 1915, pp. 116-124, 5 plates. [Received 5th 
April 1918.] 

During 1914 the work of the parasite laboratory in the control of 
the gipsy moth [ Lymantria dispar], resulted, in the breeding and 
liberation of large numbers of Compsihra ccmcinnata and Cahsoma 
sycophunta, and of two small colonies of Schedius kuvanae, the egg- 
parasite of the gipsy moth. Large numbers of Apanteles lacteieohr 
and Meteorus versicolor, parasites of the brown-tail moth [ Nygmia 
phaeorrlma, Don.], were also successfully bred [see this Review, Ser. A, 
ii, p. 135], 

Field work in the most heavily infested districts was earned out 
during the year by every known method, such as destroying the egg- 
clusters with creosote, spraying in early spring and again in August 
with lead arsenate, and taking and destroying the caterpillars by 
means of burlap in June, July and August. During these months 
millions of caterpillars were also killed by the bacterial wilt disease 
known as flacherie. 

Summers (J. N.). Work with Parasites of the Gypsy and Brown-tail 
Moths in Maine. — 14th Ann. Rept. Maine Commissioner Agric., 
1915; WaterviUe, 1916, pp. 116-127, 4 plates. [Received 5th 
April 1918.] 

Details are given of the rearing in the laboratory and the distribution 
of the parasites of the gipsy moth [Lymantria dispw^and of the brown- 
tail moth [Nygmia phaeonhoea], and some account is given of the 
history and habits of these parasites. They include Anastatus bifas- 
eiatu-s, Apanteles lacteieolor, Meteorus versicolor, Compsilura concinmta, 
the predaceous beetle, Calosoma sycophanta, and Momdontomerus 
aereus, which is a widely-known Chalcid parasite of these two moths, 
though its value is somewhat questionable. 

Cadet (E. J.}. Report of Special Field Agent in Charge of Gypsy Moth 
Work. 14th & 15th Repts. Maine Commissioner Agric., 1915 & 
19m[ WaterviUe, 1916 & 1917, pp. 109-115 & pp. 80-83, 1 plate. 
[Received 5th April 1918.] 

During the years under review work was energetically pursued in 
control of the gipsy moth [Lymantria dispar \ and the brown-tail moth 
[Nygmia phaeonhoea, Don.], which are described as the most feared 
and most formidable pests in the world. Details are given of the 
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numbers of gipsy moths destroyed in their various stages. Thousands 
of parasites have been liberated and distributed, including Apanteles 
hcteicolor, Gompsilura concinmta and Metamis versicolor, as well as 
Amstatwi bifasciatus, a minute parasite that feeds on the egg of the 
gipsy moth, the results being so satisfactory that in some districts the 
brown-tail moth has entirely disappeared. 

Bernard (C.). Helopeltis- bestrijding op eene Onderneming in de 
Djampang. [Helopeltis Control on an Estate in Djampang.] — 
Meded. Proefstation voor Thee, Buitenzorg, lvi, 1917, pp. 4-6. 

On a tea estate where about 204,000 lb. of tea was plucked in 1914, 
the yield rose to about 374,000 lb. in 1915 and a crop of 440,000 lb. was 
expected in 1916. Instead of this, only about 189,000 lb. was obtained 
owing to an outbreak of Helopeltis, which began after the drought of 
1914, became disquieting in June 1915, and reached its maximum in 
April 1916. 

In 1917 more methodical remedial measures were carried out. The 
tea pluckers collected Helopeltis in the morning up to about 8.30 a.m. 
in the plots where they worked and again in the evening in any place 
they chose. From June onwards about 100 coolies were employed in 
collecting the bugs in the plots already dealt with by the pluckers, 
after an 8-day interval. These coolies worked from early morning to 
about 11.30 a.m. An additional measure was spraying with a 2 per 
cent, soap solution after pruning ; after 7 or 8 days the plots were 
again treated and this was done over a period of about 5 months. 
Gardens in which little wood was formed after pruning and which 
contained heavily attacked plots were not pruned at first, but after 
the bushes had recovered somewhat, they were subjected to a light 
horizontal pruning and subsequently carefully plucked. After the 
heavy infestation of 1916, which was followed by a severe attack of red 
rust, ordinary pruning was discontinued and light under-pruning was 
effected to remove badly developed twigs unsuitable for plucking. 
This facilitated collection and also rendered the conditions less 
favourable to the larvae. After the application of these measures an 
improvement was noticed. Though enormous numbers of Helopeltis 
are still captured, the injury has decreased, and the measures adopted 
are undoubtedly the chief factor in this improvement. This is 
confirmed by the fact that whereas at first the larvae formed 50 per 
cent, of the catches this proportion has now fallen to 10 per cent. 

Zeehasdelaah (A.). Moeten we Helopeltis bestrijden, is dit loonend? 
[Ought we to combat Helopeltis — Does this pay?] — Meded. 
Proefstation voor Thee, Buitenzorg, lvi, 1917, pp. 7-15. 

This paper records the author’s experience as manager of a tea 
estate where local conditions do not favour control. The climate is 
very damp, the rains set in early, the ground is broken with deep 
depressions, the plants are still young (the oldest being 6 years old) 
and therefore weak, and furthermore the East Monsoon [dry season] is 
particularly damp. 

In 1914-1915 the entire estate was severely attacked. The first 
remedial measure applied (in 1915) was the rapid pruning of a large 
area, but the collection of Helopeltis was the chief measure relied on. 

(C463) • Ai 
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The estate was divided into lightly, heavily and very heavily infested 
areas, those along the border being kept separate, In those border areas 
that were moderately attacked collection was only carried out for about 
It hours in the early morning and in the evening ; adults composed the 
bulk of these catches. To check this work a gang of special collectors 
went over the border areas once every 3 or 4 days. As regards other 
parts of the estate, moderately infested gardens were visited once 
daily and more heavily infested ones two or three times a day. 
Collection was done on all possible occasions, by as many workers as 
possible, and in nearly all weathers. European supervision was 
constant. Pruning was done with the wind, as advised by Leefmans 
[see this Review, Ser. A, v, p. 416]. 

A comparison between a portion of this estate and a similar portion 
of a neighbouring one— where the campaign was not so intensive and 
cost only three-fifths as much — shows that the value of the increased 
yield was three times that of the extra cost, and furthermore that the 
estate was rendered a more valuable property. 


Canter Visscher (W. A. E. A.). Het Uitzwavelen van zwaar aange- 

taste Tuinen. [The Sulphur Fumigation of heavily attacked [Tea] 

Gardens.] — Meded. Proefslalion voor Thee, Builenzorg, lvi, 1917, 

pp. 16-20. 

On certain estates sulphur fumigation has proved very useful against 
Helcpellis. Coolies placed in a circle around an infested plot were 
provided with sticks to which sulphur cartridges were attached. A 
cartridge could thus be held beneath each bush or twig. The men 
gradually advanced towards the centre of the circle until the whole 
plot hadbeen fumigated. If the right time is chosen (about 6 p.m. ) the 
fumes will hang about the bushes for a considerable period. Each plot 
was fumigated thrice on three consecutive afternoons using 11 
cartridges^an acre each afternoon. After a 5-day interval, during 
which collection was effected daily, this triple fumigation was repeated 
and again followed by collection for five days. As a result the normal 
collection of Helopeltis was soon found to require only 7 women for 
4 acres owing to the limited number of insects present. In the event of 
a windy afternoon fumigation may be carried out on the following 
morning from 6 to 7 a. m., but is less satisfactory. On one estate this 
operation was carried on for a period of six weeks on two occasions 
only in 8 years, and the 700 acres concerned are still free from Helopeltis. 
In another case six weeks a year was found necessary. The cost of the 
sulphur cartridges was about 48s. an acre for the six weeks, that of 
wa ges being about 1 Id. an acre for each day o£ fumigation. Collection 
is a valuable measure during the East Monsoon [dry season] and even 
if only a few specimens are captured then, the work is valuable, as 
these are the brood-mothers giving rise to the individuals that occur 
in the rainy season. The plants were also carefully manured so as to 
promote vigorous growth. Primings and other rubbish were burnt 
without delay. 

As pointed out by Dr. Bernard in his preface to this and the preceding 
paper, the success of this fumigation is evidently due to the circumstance 
that the infested plots were of a size permitting them to be surrounded 
by the operators. 
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Mally (C. W.). Finely-powdered Mercuric Chloride (Hg. CL) for the 
Destruction of the Argentine Ant, Iridomyrmex kumilis, Mayr. — 
S. Afr. Jl.Sci., Cape To»n, xiii, no. 11, July 1917, pp. 565-567. 

Good results against the Argentine ant, Iridomyrmex kumilis, as a 
household pest, have been obtained with a tape consisting of strips of 
cotton cloth thoroughly soaked in a saturated solution of corrosive 
sublimate and then dried. Its repellent action is probably due to 
minute sublimate crystals on the surface of the cloth coming into 
contact with sensitive tissue on the feet or antennae of the ants ; and 
there is also the possibility that the insects may poison themselves in 
attempting to clean their feet and antennae by drawing them through 
the mouth. 

This having suggested to the author that the use of finely powdered 
corrosive sublimate would yield even better results, the opening of a 
nest near the base of a large oak tree was experimentally surrounded 
with a half-inch barrier of the substance about an hour before sundown. 
The results of this and many similar experiments show that the ants 
become excited and confused before touching the powder, probably 
owing to the presence of very fine particles in the air, with the result 
that they attack and mutilate one another and refuse to cross the 
barrier, while many are poisoned, probably in the attempt to clean 
themselves. 

The poison is more active in sunlight than in the shade and retains 
its effectiveness for as long as eight or nine months. Light rains carry 
it into the soil, but on evaporation it is again deposited on the surface 
in a finely crystalline condition. This suggests the possibility of 
treating the foundations of buildings, either during construction or 
afterwards, with corrosive sublimate in solution as a preventive against 
the invasions of ants. 


Mally (C. W.). A Convenient Type of Hydrocyanic Acid Gas Gene- 
rator for Fumigating Vineyards for the Destruction of the Mealy 
Bug, Pseuderoccus capensis, Brain. — .S'. Afr. Jl. Sci., Cape Town, 
xiii, no. 11, July 1917, p. 621, 2 plates. 

The difficulty experienced in fumigating grape vines with hydro- 
cyanic acid gas during the winter season for the destruction of Pseudo- 
coccus capensis (vine mealy bug), owing to the smallness of the space 
to be treated within the long, low, narrow, oiled canvas covers used for 
trellis or stump vine treatment, has necessitated the adoption of a new 
form of generator. In this a solution of potassium cyanide is used 
to combine with the acid, thus obviating the loss of time incurred in 
weighing or measuring off small quantities of chemicals. It consists 
of a cylindrical leaden chamber, the upper portion, of which forms a 
detachable lid pierced by small holes on opposite sides ne^r the top, 
into which are fixed a pair of vertical tubes, one for the acid, the other 
for the cyanide solution. 

To charge it the lid is held upside down and the tubes are filled with 
the proper amount of the liquids ; the body of the generator is then 
inverted over it and pressed into position. When the gas-tight cover 
is in position over the vine, the generator, still inverted, is placed 
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beneath it and rapidly turned right side up, the hand being quickly 
withdrawn and the opening in the tent closed. The gas is generated 
instantaneously and escapes in jets from the lateral openings. 

The advantages of this form of generator are that it involves no loss 
of time or of gas, and that it is easily cleaned and is strong enough to 
withstand rough handling in the vineyards, while the lateral openings 
utilise the force of chemical reaction to ensure the rapid diffusion of 
the gas. 

Durr (H. L.). The Greasy Surface Caterpillar : its Life-History and 
Seasonal History.— Agric. Jl. Dept. Agric. Bihar & Orissa, Palm , 
v, no. 1, April 1917, pp. 1-14. [Received 2nd March 1918.] 

Agrotis ypsilon (greasy cutworm) is a pest of major importance 
damaging tobacco, potato, pea, wheat, gram, lentil, mustard and 
linseed crops [see this Review, Ser. A, i, p. 507]. The length of the 
incubation period is influenced by temperature and moisture, varying 
from 2 days in April to 4-6 days in the winter months, when the chances 
are more in favour of trapping the adult before oviposition. The 
larvae can be reared experimentally on make, sugar-cane, cucurbits 
and cassava in addition to their usual food-plants. The larval stage 
varies in length from 19 days in summer and the rains, to 47 days in the 
coldest months. When in large swarms the keen struggle for existence 
compels them to abandon their habit of feeding only at night. The 
cannibalistic habit, for which this caterpillar is notorious, increases 
with its development, being quite absent in newly-hatched larvae. 
The pupal stage, which varies in length from 9 days in April to more 
than a month in December, is passed in a smooth hard earthen cell, 
quite imperceptible in hard clay soil, and only slightly in evidence in 
loamy soil. The adults, which are nocturnal in habit and have a 
marked repugnance for sunlight, are more active in moist than in dry 
weather. Under insectary conditions the length of life of a female 
moth varies from 10 to 14 days, that of the male being much shorter. 
The adults emerge during August, reach a maximum in December and 
finally disappear some time in April, apparently aestivating in the 
adult stage, probably in thatched huts or in buildings, of villages 
adjacent to the low flood-lands. 

The pest is best controlled by means of Andres-Maire traps and by 
hand-picking the first brood larvae [see this Review, Ser. A, iii, p. 321, 
and iv, p. 418], 

Studies are now being made of two Hvmenopterous and one Tachinid 
parasite, an account of which will be published as soon as the work is 
completed. 

Mackie (D. B.). Some Causes of the Failure of the Manila Cigar on 
the United States Market and a Remedy— Philippine Agric. Rev., 
Manila, x, no. 3, 1917, pp. 223-252. [Received 2nd March 1918.] 

The most important enemy of the cigar manufacturer in Manila is 
the cigarette beetle, Lasicderma serricorne, which is more prevalent in 
some years than others. 

The microscopic eggs are laid singly in wrinkles or folds of the dried 
leaf. The larval stage lasts 151 to 170 days. Pupation takes place 
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in. a cell composed of frass and minute particles of tobacco, eleven 
days being passed in the pupal stage. The adult beetles are small 
and active, especially in the afternoon and at night, and are 
attracted by lights. The insect does not feed during the adult stage, 
the perforations in cigars being made by the emerging adults. 

The fluctuation in the numbers from year to year seems to be 
influenced by the amount of rain during the growing season. When 
this has been wet, the leaves are thin and silky and a considerable 
percentage of their natural resins have been washed away. After a 
very dry season the crop is rich in natural resins, the stickiness of the 
leaves being moTe pronounced, and this act3 as a mild repellent. 

Since the beetle attacks the leaf soon after it has been harvested, it 
is present in the tobacco before it is baled, and, being baled with it, is 
widely distributed, each factor}' receiving a new infestation with every 
bale received. The damage done depends entirely on the length of 
time that elapses before the baled tobacco is used. Theoretically it 
should be possible to control the pest either in the baled tobacco, or in 
the finished cigar, but in practice the former method is impossible, as 
the beetles are constantly flying and breeding in the factories, which 
are so constructed as to render their extermination impracticable. 

It is known that the beetle cannot enter boxed cigars as prepared for 
the market, hence it can be controlled with certainty by treating the 
finished cigars. The method successfully employed consists in 
fumigating the cigars when packed in hoses, with carbon bisulphide in 
a vacuum. The container, which can hold 40,000 cigars at once, is 
partly exhausted, causing the distension of the beetles in whatever 
stage they may be. On opening the generator the gas rushes in, 
penetrating to the smallest interstices of the cigars and permeating 
the organism, whether egg, larva, pupa or adult. Exposure for one 
hour to the gas at the rate of one pound carbon bisulphide per 150 
cubic feet has been found sufficient for all purposes, the gas being 
pumped out and the chamber filled with air before removing the 
cigars. In the case of baled tobacco it is better to allow the gas to 
remain instead of pumping it out. 

Damage to baled tobacco might also be greatly reduced by packing 
up the bales in coarse cotton cloth, on which the beetles find it difficult 
to walk, instead of in the usual loose banana plait. 

Wester (P. J ). A Possible Factor in Coconut-beetle Control. — 

Philippine Agric. Review, Manila, x, no. 3, 1917, pp. 299-300. 

[Received 2nd March 1918.] 

A natural enemy of the coconut beetle [Oryctes] in the Philippines 
has been found by Mr. F. Warner in the island of Bohol. This is a 
flying lemur, Galecpithecns sp., which has been domesticated by the 
Filipinos, and bred, partly for the value of its skin, which is used for 
the making of hats, and partly for catching coconut beetles. This 
small animal is insectivorous and harmless, the only vegetation eaten 
by it being the leaves of the jak, Artocarpus integrifolui. Nothing is 
known of its breeding habits. Its flesh is said to be poisonous, which 
lenders it u nlik ely to have many natural enemies, so that if it can 
be multiplied rapidly and if, as reported, it is of a non-roving 
disposition, it should prove of value in the control of the beetle. 
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Oshima (M.). Notes on a Collection of Termites from Luzon, obtained 
by R. C. McGregor. — Philippine Jl. Set., Manila, xii, sec. D, 
no. 4, July 1917, pp. 221-225, 1 fig. [Received 2nd March 
1918.] 

The termites dealt with in this paper are : — Cahtermes ( Neotermes ) 
malatensis, sp. n. ; Coptolermes t rowans, Hav. ; Termed (Macrotermes) 
philippinensis, Oshima ; Eutermes (Hospitalitermes) hi zonensis, sp. n. ; 
E. balintauaeensis, sp. n. ; E. rnimtus, Oshima ; and Microcerotermes 
losbarmsmsis, Oshima. 


Back (E. A.) & Pemberton (C. E.). The Mediterranean Fruit Fly in 
Hawaii. — U . S. Dept. Agric., Washington, D.C., Bull. no. 536, 
26th January 1918, 119 pp., 21 plates, 24 figs., 32 tables. 

This lengthy and well-illustrated bulletin deals exhaustively with the 
subject of the Mediterranean fruit-fly (Ceratitis capitata, Wied.) in all 
its bearings. Much of the subject-matter has already been noticed 
[see this Review, Ser. A, iii, pp. 332, 374, 412 ; iv, pp. 134, 289 ; vi, 
p. 167], Stress is laid on the point that control must be by means of 
natural enemies, artificial control being practically impossible under 
the conditions existing in Hawaii. A complete list of the Braconid, 
Proctotrupid, and fhalcidid parasites of the fruit-fly, as recorded by 
Silvcstri, is given, to which should be added Pachycrepoideus dxibins, 
introduced from the Philippines during the early part of 1914. 

The life-histories of the following parasites are described 
Tetrastkhus giffardianus, Silv., which, previous to his published 
description in 1915, Silvestri had confused with T. giffardi, hence 
references to Tetrastichus as a parasite of Ceratitis mpitata in Hawaii 
should be taken to refer only to T. giffardianus ; Opins humilis, Silv. ; 
Diachasma tryoni, Cam. ; and D. fullawayi, Silv. 

At present a struggle for supremacy is taking place between Opius 
humilis on the one band, and Diachasma tryoni and D. fullawayi on the 
other, the latter two having the advantage of possessing much longer 
ovipositors, by means of which they are able to reach their host larvae 
through the tissues of infested fruits, while the greater hardiness and 
more rapid development of O. humilis are points in its favour. This 
advantage is however nullified by its cannibalistic habits, which impel 
it to destroy earlier hatched larvae of its own species within the same 
host. During the summer, when D. tryoni matures more rapidly, it 
attains an ascendency over 0. humilis, which is again reversed during 
the winter months. Should D. fullawayi become thoroughly 
established, it will probably supplant D. tryoni, as it gives promise of 
being a most efficient parasite of the fruit-fly, especially in coffee 
berries. 

Instead of supplementing the work of the Opiines, Tetrastkhus 
giffardianus will probably prove a competitor, its larvae being able to 
hold their own against Opiine larvae in the same host, usually causing 
their death. Neither this species nor Pachycrepoideus dtibius is yet 
present in sufficient numbers to be an effective factor in control. 

It has been found necessary to omit from this bulletin a bibliography 
of about 350 references, accompanied by a brief resume. 
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Pemberton (C. E.) & Willard (H. F.). Interrelations of Fruit-fly 
Parasites in Hawaii. — Jl. Agric. Research, Washington, D.C., xii, 
no. 5, 4th February 1918, pp. 285-295, 4 plates. 

The recent introduction into Hawaii of four species of larval parasites 
of the Mediterranean fruit-fly (Ceratitis capitate, Wied.) has shown 
that, to quote Dr. Howard, “ it is unwise and most unpromising to 
attempt heterogeneous and miscellaneous importations of parasites 
without careful study of the host- insect on its home ground and in its 
natural environment throughout the whole range of its existence, and a 
similar biological study of its parasites and natural enemies under 
such conditions.” 

In 1913 two species of Opiine parasites of thS fruit-fly were introduced 
into Hawaii by Prof. F. Silvestri, Opins humilis, Silv., from South 
Africa, and Diachasma tryoni, Cam., from Australia. In the course of 
two years it was quite evident that 0. humilis was often parasitising 
from 60-90 per cent, of all the fruit-fly larvae developing in coffee 
herries. D. tryoni slowly but steadily increased and ultimately showed 
a capacity for occasionally parasitising 50 per cent, or more of the 
host-larvae. 

Examination of parasitised larvae showed that when, attacked by 
both species of parasite, in the majority of cases 0. humilis was killed 
and D. tryoni alone developed to maturity. This was due to the fact 
that the newly hatched D. tryoni larvae are very active and well 
protected ventrally by a thick mass of serosal material and provided 
with very powerful hooked mandibles, while 0. humilis larvae are 
sluggish, not so well protected ventrally, and have less powerful 
mandibles. In the second instar both species lose their powerful head 
armature and become helpless, enlarged and stiffened. Hence, if, as is 
often the case, several eggs of these two species are deposited in the 
same host, the last parasite to hatch stands the best chance of 
destroying the others and maturing. 

Both these species, as well as D. fuUawayi, readily oviposit in the 
same larva, showing no selection of parasitised or unparasitised larvae, 
as many as 8 or 10 Opiine larvae being frequently lound in the same 
host. The mere deposition of 8-10 parasite eggs often causes the death 
of the fruit-fly larva, and though all these eggs hatch out, the resulting 
larvae die off in a short time. 

Cool weather retards the development of the Opiine egg, especially 
that of D. tryoni, and this fact causes a seasonal rise and fall in the 
effectiveness of 0. humilis. In the summer and autumn the ascendancy 
of D. tryoni causes a great reduction in the abundance of 0. humilis, 
which is reversed during the winter and spring by the reduced 
activity of D. tryoni permitting a rapid increase in parasitism by 
0. humilis [see this Review, Ser. A, vi, p. 167], 

The recent introduction of another fruit-fly parasite, Tetrastichis 
giffardianus, Silv., has shown that, this C'halcid is decidedly destructive 
to any of the Opiines occurring with it in the same fly larva or 
puparium. In oviposition, about 10 eggs are placed in the host at one 
insertion of the ovipositor, whereas 0. humilis lays only one. Hence, 
though soft, sluggish, devoid of cannibalistic tendencies, and armed 
with small, inconspicuous, blunt mandibles, it nevertheless survives 
the Opiine larvae by sheer force of numbers. If the host-larva is already 
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parasitised by 0. humilis or D. tryoni, the death of these usually results 
from starvation or suffocation or possibly by the absorption of toxic 
excretions of the Telrastkhus larvae. Since this parasite does not 
exert any perceptible control of the fruit-fly, its introduction must be 
regarded as detrimental owing to its interference with the work of 
0. humilis. 

The superiority of 0. humilis over the other introduced fruitrfly 
parasites in Hawaii is clearly proved, and the decided restraint placed 
upon it by the unfailing cannibalistic activities of the larvae of 
D. tryoni in particular, and of other parasites in part, show that 
results detrimental to a certain extent have arisen from the liberation 
of parasites other than 0, humilis, the value of which has been reduced 
to that of a secondary parasite. 

McKay (J. W.). Annual Report of the KarimganJ Agricultural Experi- 
ment Station for the Year ending the 30th June 1917.— Ann. Rept. 
Ayrk. Expts. <& Demonstrations in Assam for the Year ending 
30th June 1917 , Shillong, 1917, pp. 68-82. [Received 12th March 
1918.] 

The control of hairy caterpillars infesting the jute crop has been 
successfully effected by hand-picking the leaves on which the newly- 
hatched larvae were clustered, and placing them in hot water or 
kerosene. 

The rice bug (Leptocorisa varkornis) is the cause of immense annual 
loss to the rice crop, but is effectively checked by the following method : 
Two boys take a light cloth about 15 ft. long and 4 ft. wide, holding 
the opposite ends with a comer in each hand. By approaching the 
hands to a distance of 18 inches they form a long narrow bag with 
which they sweep across the tops of the plants by running quickly up 
and down the plot. The bag is then closed and twisted at each end to 
destroy the many bugs that are captured in this manner. 

The adult moths of the stem-borer are easily destroyed by means of a 
lamp suspended over a barrel of water covered with a light film of 
kerosene. 

Insect Pests of Tea In North-East India during the Season 1916.— 

Qlrly. Jl. Scienl. Dept. Indian Tea Assoc., Calcutta, Pt. 3, 1917, 
pp. 75-79. [Received 12th March 1918.] 

The insects attacking tea in North-East India in 1916 were : 
Helopeltis theivora, Waterh. (tea mosquito) which, though it did no 
damage of exceptional severity, occurred in districts usually considered 
free from attack ; Empoasca flavescens, F., of which unusually severe 
attacks were experienced in some districts, generally following severe 
hail ; Tetranychus bioculalus, W.-M. (red spider), which was less 
serious than usual ; Heterusia maynifka, Butl. (red slug), the damage 
done by which was negligible ; Biston suppressarius, Guen. (looper), 
which occurred in much smaller numbers than in 1915 ; Chnia spp. 
(faggot and bag worms) and Thosea spp. (nettle-grubs), little damage 
from which was reported ; Physothrips setiventris, Bagn., and an 
undescribed species of thrips, the attacks of which were of normal 
intensity ; Brachytrypes achatinus, Stoll (cricket), reported as causing 
damage in nurseries ; and Termcs (Odontotermes) sp. (termites), which 
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were serious pests in one district. Other pests reported were : borers, 
Andraca bipundaia, Wlk. (cluster caterpillar), Poecilocoris kitus , Dali, 
(tea-seed bug), and the scale-insect, Tachardia (Carttria) decorelb, 
Mask. 

Observations on the Lime Industry. — Rept. Agric. Dept. Montserrat, 

1916-1917 ; Barbados, 1917, pp. 12—14. [Received 7th March 1918.] 

The failure of young lime trees in recent years appearing to be 
generally associated with severe infestations of purple scale [Lepi- 
iosaphes beckii], trials have been made of growing sugar-cane, pigeon 
pea and Bengal beans between young trees to afford shelter and shade 
and assist in the control of the insect The result of these experiments 
showed that the trees interplanted with pigeon peas made more 
growth, and showed greater vigour, and also considerably greater 
immunity from the development of purple scale, than did those 
sheltered by Bengal beans. 

Of young trees planted in July 1915, those showing signs of infesta- 
tion were sprayed with the insecticide “ Scalo ” seven times during 
the year March 1916-March 1917, with the result that the trees were 
kept in tolerable health for twenty months after planting, while 
unsprayed trees planted at the same time suffered from severe attacks 
of scale-insects and showed the usual decline. 

Owing to the damage to the roots of lime trees by the grubs of the 
weevil, Diaprepes (Exophthalmm)esurkns, weekly hand-picking of the 
adults was carried out during the year May 1916 to May 1917, the 
total number being 8,655, of which the majority was collected in 
May and July and the smaller number from January to May. As 
the eggs of this weevil are laid on the leaves and the young grubs 
fall to the ground in the vicinity of the roots, the value of this work 
is at once apparent. 

Work connected with Insect and Fungus Pests and their Control.— 

Rept. Agric. Dept. Montserrat, 1916-17 Barbados, 1917, pp. 

26—29. [Received 7th March 1918.1 

During the season cotton-stainers [ Dysdercus ] caused a loss to the 
island of approximately £1,800, though, fortunately, the period of 
greatest abundance occurs after the greater part of the crop has been 
gathered, thus emphasising the need for early planting. From January 
to May the insects are always more or less associated with Thespesia 
popdrna, which however occurs only in small numbers on the island. 
In April and May it is also found on the silk-cotton tree [Eriodendron 
anfraduosum), which is fairly plentiful, but acts as a host-plant only 
when bearing pods. Legislative action to enforce the destruction of 
these two trees is being delayed, pending the result of such action in 
St. Vincent. The insect has also been found in small numbers 
on Malvaceous plants during April and May, and on its first appearance 
daily hand collection should be at once undertaken. 

In November 1916 a field of maize was found to be badly infested 
with the com leaf-hopper (Peregrinus maidis), which is normally 
controlled in Trinidad by Hymenopterous parasites. This is probably 
the case in Montserrat also, since this is the first recorded instance of 
damage to crops. 
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Hdtson (J. C.). The Sweet Potato Root Weevil. — Agrk. News, 
Barbados, xvii, no. 412, 9th February 1918, pp. 42-43, 1 fig. 

The sweet potato root weevil (Cylas formicarius) is a pest that 
cannot be eliminated from a district where it has become well estab- 
lished, though much may be done to reduce the damage caused by 
it. According to Mr. Wdmon Newell this pest is disseminated by the 
movement of infested sweet potatoes, both tubers and plants, from 
one district to another and not by flight, the adults, although possess- 
ing well-developed wings, having rarely been observed to fly. The 
favourite host-plants are the sweet potato ( Ipomoea batatas) and the 
morning glory ( Ipomoea sp.), though the adults can feed on a great 
variety of vegetation. This weevil is remarkably free from natural 
enemies, no parasites or birds predaceous on it having been recorded. 
Of artiflcial control methods, quarantine measures are the most 
important, those adopted by the Plant Board of Florida having 
already been noticed [see this Review, Ser. A, vi, p. 40]. Fumigation 
of the tubers destroys the insect in all its stages, using carbon bisul- 
phide at the rate of 3 lb. to each 1,000 cubic feet of space. Damage 
done by the weevil and also by the scarabee or Jacobs [ Euscepes 
batatae ] can be greatly reduced by clean cultivation methods, such 
as using only those plants that are known to have come from a 
weevil-free locality ; collecting and burning all vines, damaged tubers, 
pieces of root, etc., after harvesting the crop ; burning damaged 
sweet potatoes, or boiling them if they are needed for feeding stock ; 
preventing the spread of the insect by separating the sweet potato 
patches as widely as possible and not planting the crop on the same 
land for two successive seasons. 


Bruch (C.). Metamfirfosis de Pachyschelus undularius, Burm. (Cole- 
6ptero bupr&tido). [Metamorphosis of the Jin prest id , Pachyschelus 
undularius, Burm.] — Physis, Buenos Aires, iii, no. 13, 17th March 
1917, 2 plates. [Received 7th March 1918.] 

The small Buprestid, Pachyschelus undularius, lives on Sapium 
biglandulosum, which is common in the forests around Buenos 
Aires and La Plata. Adults are found during the summer, in Decem- 
ber and January, upon the leaves of the host-tree, while the white 
froth on the leaves reveals the presence of the larvae, which devour 
the parenchyma of the leaves. While mining between the two surfaces 
of the leaf, the larva throws out an abundant latex on to the surface. 
This habit has been noticed in the case of larvae of other Coleoptera, 
and particularly very , recently in the case of an allied Buprestid of 
the same genus from Paraguay. Eggs are laid on the under-surface 
of the leaf, the female making a number of incisions in the leaf to 
facilitate the work of the newly-hatched larva. The egg hatches 
after 5 to 6 days and the larva develops rapidly, reaching maturity in 
about two months. During this period a great quantity of froth is 
thrown out on to the surface of the leaf. Upon reaching maturity, 
the larva constructs a sort of disc at the end of its mine in which 
it transforms into a nymph. Under this disc it may remain from ten 
days to two months in a quiescent state before pupating. The 
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pupal stage varies from two to several weeks according to the season. 
The shortest life-cycle observed occupied one month. Detailed 
descriptions of the various stages of this beetle are given. 

von Iherinc (R.). Ohservacoes sobre a Mariposa Myelobia smeriniha , 
Httbner, em Sao Paolo. [Observations on the Moth, Myelobia 
smeriniha, Hiibn., in Sao Paolo.] — Physis, Buenos Aires, iii, no. 13, 
17th March 1917, pp. 60-68. [Received 7th March 1918.] 

The Pyralid, Myelobia smeriniha, Hb., is well known in Sao Paolo, 
Santos and Rio de Janeiro as a nocturnal plague in the towns, which 
are invaded by swarms of the moths for about a week at a time. 
As the adults are strongly attracted to lights, an apparatus for catching 
them is fixed to the street-lamps and by this means some 855 moths 
have been caught within the space of four hours. The larvae, which 
incidentally have been proved to be edible and nutritious and 
are considered a delicacy by many native tribes, live in the stems 
of various Brazilian canes. In the course of his observations, the 
author has found many insects and other Arthropods inhabiting the 
nodes of these canes; in particular a cane of the genus Chu-squea 
was found to harbour two species of Pentatomid bugs that apparently 
pass the whole of their adult life in the canes, the entrance holes 
frequently being too small for any but quite young larvae to penetrate. 
The scale, Ripersia taquarae, Hempel, is also found among the frass 
formed within punctured canes. 

Myelobia smerintha is found in large numbers in a cane which has 
been identified as . Merostaekys clausseni var. mollior. Most varieties 
of cane are largely adapted to agricultural uses and this one in par- 
ticular is very valuable for making baskets, hampers, etc. In the 
years when this cane blooms it dries up and dies, and it is only .after 
a long interval that it springs up again in the same place. The 
flowering of the cane, which only occurs once in several years, is 
apparently determined by prolonged droughts, and occasionally by 
other climatic factors that stimulate the plant to perpetuate itself 
by seeding at a time when general conditions are unfavourable for 
its propagation by rhizomes. In all probability a similar reaction 
occurs when the larvae invade the cane stalks, causing damage which 
would prove fatal to the plant ; this would explain the fact that the 
emergence of M. smerintha has as yet only been observed in flowering 
canes. Eggs are deposited in large quantities on the leaves of garden 
plants, for preference on the large leaves of Agave americana, and 
hatch in a little over a week. The larvae from these, not finding 
a suitable environment, descend by silken threads presumably in 
search of their normal food-plants. From these observations it is 
concluded that under normal circumstances the female oviposits 
on the upper parts of the canes and the resulting larvae then descend 
by threads until they reach a suitable intemode, the preference 
apparently being for those that are three feet or more above the ground 
level. Probably the larva then bores its entrance-hole, and having 
entered the cane it seals the opening up with a silken web and feeds 
upon the internal tissues, a large amount of frass and residue forming 
at the base of the internode. In spite of this, the intemodes inhabited 
by a larva frequently appear to be intact, and sometimes have to 
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be broken open to detect the presence of the insect. Emergence of 
the adults occurs in late September or early October, all the moths 
appearing within a week of one another. In 1914 it was observed 
that the invasion of a town came from canes at a distance of 11 miles 
in a straight line, whence the lights of the town were distinctly visible. 
That M. smerintha can fly great distances is also proved by an individual 
having been captured at sea out of sight of land near Bio de Janeiro. 

In spite of their secluded existence, the larvae do not all develop 
into adults ; some die in the larval stage, others, after pupation, 
fail to force the way through the exit-hole, while rats destroy a certain 
number by breaking open the canes. 

These observations differ in a few minor points from those made 
in 1903 by Dr. Basilo Furtado : the eggs, for example, are laid on 
leaves of various plants, and presumably on cane in normal conditions, 
and not on the ground near to the canes as previously recorded. 
Several points remain to be elucidated. After bloo ming , the cane 
dies and the moths emerging from it are obliged to seek other canes 
on which to oviposit. It is not known how they find these, which 
are frequently at some kilometres distance. It is not known when 
pairing takes place ; in their flights through towns they have never 
been observed in coitu , the females usually being already fertilised. 
The actual method of oviposition has never been observed, nor the 
manner in which the newly-hatched larva penetrates the cane. The 
length of the larval stage and of the pupal stage are also unknown. 
The reason for the sudden invasions of the towns, at intervals of 
some years, remains to be discovered. These invasions have been 
observed simultaneously in Sao Paolo, Santos and Bio de Janeiro, and 
cannot be attributed to favourable local conditions such as abundance 
of cane. In Sao Paolo, large swarms occurred in 1910 and 1914 ; 
in the intermediate years the moths appeared at the same time but 
in much fewer numbers ; at other times it was very rarely that even 
a single example was seen. 

Paillot (A.). Perezia legeri, sp. n., Mierosporidie nouvelle, Parasite des 
Chenilles de Pieris brassicae. [Perezia legeri, a new Microsporidium 
parasitic in the Caterpillars of Pieris brasssicae.] — C.R.Soc. Biol., 
Paris, Ixxxi, no. 4, 23rd February 1918, pp. 187-189. 

This microsporidium is met with in caterpillars in the adipose 
tissue and in certain giant cells in the blood. The cause of the hyper- 
trophy of the blood cells to form the typical giant cells is at present 
unknown. Probably it is not due to the endocellular parasite itself, 
since these cells are found in non- parasitised caterpillars. Possibly 
there may be some connection between them and the larvae of Apanteles, 
an extremely wide-spread entomophagous parasite' of the caterpillars 
of P. brassicae. 

Gautier (C.). Etudes physiologiques et parasltologiques sur les Lepi- 
dopteres nuisibles. Sur quelques Faits relatifs aux Larves de 
Pidrides. [Physiological and Parasitological Studies on Injurious 
Lepidoptera. On some Facts relating to Pierid Larvae.] — C- R- 
Soc. Biol., Pans, Ixxxi, no. 4, 23rd February 1918, pp. 197-199. 

A large proportion of the larvae of Pieris brassicae 'are parasitised 
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bv the Braconid, Apanteks glomeratus. The number of parasitic 
larvae present in one caterpillar is often as many as 50 to 60, even 
80 having been known to emerge from a single host. Opinion is 
divided as to the time of attack by the parasite. Some observers 
think that oviposition takes place on the larvae, others in the egg. 
A similar divergence of opinion exists as to the time of emergence 
of the parasite, some authorities stating that they issue from the 
pupa, the others that they emerge from the larvae, which die when 
ready to pupate, and others that they leave their host when the 
latter ceases to feed in preparation for metamorphosis. 

The author has never seen the larvae emerge from the pupae ; the 
infested larvae cease to feed and after weaving some threads remain 
motionless while the parasitic larvae emerge, and using these strands 
as a support, spin their own cocoons beneath the body of the caterpillar ; 
the latter remains motionless for a day or two and finally dies ; the 
strands of tissue formed by the caterpillar are not indispensable to 
the larvae in sp innin g their cocoons. The method of controlling 
Pieris brassicae by crushing the caterpillars on the leaves of the host- 
plant should be avoided, as it results in the destruction of innumerable 
useful parasites. 

Feytaud (J.). Le Ver des Pommes ( Carpocapsa pnmoneUa, L.). [Apple 
Worm (Cydia pomonelh, L.) ].— Bull. Soc. Etude Vulg. Zool. Agric., 
Bordeaux, xvii, no. 1-2, January-Fehruarv 1918, pp. 1-9. 

This paper gives a resume of the life-history and control of Cydia 
pomonella in view of the importance of the production of food of all 
kinds at the present time. The best measure is spraying with lead 
arsenate according to the formula fib. disodic orthoarsenate and 2 lb. 
neutral lead acetate, yielding by double decomposition about 1 J.lb. 
lead arsenate, to 22 gals, water, the wetting power of the solution 
being increased by the addition of A lb. of adhesol. This should be 
applied by means of a portable spraying machine soon after the fall 
of the petals, the quantity and weight of apples harvested in October 
being more than doubled by treatment at this stage, while spraying 
delayed till a fortnight after flowering, increases the yield by only 
10-20 per cent. The best results as to total weight of fruit, and 
weight of sound fruit, are obtained by spraying at both these times, 
the yield of sound fruit being increased six-fold. 

This pe3t has several natural enemies, including birds, spiders and 
numerous parasites, especially the Hymenoptera, Campoplex pomorum, 
Ratz., Pimpla roborator, F., Ephialtes carbonarius, Zach., Pristomerus 
vuhierator, Panz., Stylocryptus brevis, Urav., Phygadeuon mricornis, 
Thoms., Hemiteks inimicus, Grav., Microdus conspicuus, Wesm., 
Asmgaster rufipes, Nees, Perikmpus laevifrons, Dalm., Dibrachys 
bomheanus, Ratz., Trichogramma ■ ( Oophthora ) seuiblidis, Auriv., and 
Inostemma bosoi, Jur., and the Tachimd fly, Lesha aurea, Fall. 

Report of the Proceedings of the Second Entomological Meeting beld at 
Pusa on the 5th to 12th February 1917. — Calcutta. 1917, 340 pp., 
34 plates. Price 4.s. 6 d. [Received 1st March 1918.] 

This report, prepared and edited by T. Bainbrigge Fletcher, the 
Imperial Entomologist, is based partly on notes made before the meeting 
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and partly on a running abstract made during the meeting by the 
secretary." The record is given as fully as possible, so that the report 
constitutes what is practically a review of current knowledge of Indian 
crop- pests. 

The insects are dealt with under the headings of the crops they 
attack, including hill crops, leguminous field crops, oil-seeds, Malvaceae, 
fibre-plants, sugar-cane, rice and other cereals, grasses and fodder 
crops, fruit-trees, palms, garden plants, drugs and dyes, Cruciferous 
crops, other vegetables and condiments, and stored products. 
Numerous coloured plates are included in the report and many refer- 
ences to former publications have been added to make it as complete 
as possible. An adequate index is appended. 

Soler i Coll (J. M.). Es necesario proteger & los P&jaros. [It is 

necessarv to protect Birds.] — Rev. Inst. Agric. Catalan de S. 

Isidro, Barcelona , lxvii, no. 4, 20th February 1918, pp. 56-59. 

Attention is called to the fact that though Spain is a signatory to 
the International Convention of 1902 for bird protection and though 
it has its special legislation in the matter, the rules adopted are largely- 
disregarded. Statistics are quoted showing the great importance of 
birds in combating injurious insects and a list of useful Catalonian 
birds is given. 

Cooley (R. A.). Economic Entomology in the Service of the Nation. 

— Jl. Econ. Enlom., Concord, N.H., xi, no. 1, February 1918, 

pp. 16-28. 

In this paper, which formed the Presidential Address to the American 
Association of Economic Entomologists, the present status of economic 
entomology is reviewed in the light of the national emergency and 
in view of the outstanding necessity for service to the nation during 
the war. While enjoying a rapid growth, it is only too obvious that 
economic entomology is at present incompletely organised, and 
entomologists are urged, if necessity arise, willingly to throw traditions 
aside and approach new problems with open-mindedness. The scope 
and importance of entomological service in the national welfare is 
twofold, covering as it does the fields of agricultural and medical 
entomology. W'ith regard to crops, it has frequently been estimated 
that the annual losses due to the depredations of insects amount in 
the United States to at least 10 per cent, of the total value of the 
crops. If this additional 10 per cent, could be saved, it might be 
enough to turn the balance in the war. The great question to be 
faced is whether entomologists can materially reduce this waste by 
special emergency efforts, or whether the American people can become 
organised to accomplish this end. The most urgent demand, in 
view of the world shortage of agricultural products, is on that branch 
of the service known as extension entomology, that is, an organised 
effort to impress upon every individual fanner and landowner the 
practical importance of entomology as an aid to the increase of our 
food supplies. Great encouragement has been given to this branch 
of the subject by the passing of the Smith-Lever Act and by a special 
emergency fund to be used for extension or control work on insects. 
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It is oi the greatest importance that, while giving special attention 
to present needs, the future necessities of the nation should not be 
overlooked, and the foundations for a permanent extension system 
in entomology should now be laid. More .effective organisation of 
official work in economic entomology is undoubtedly required ; in the 
States there is a greater variety of types of organisation than is war- 
ranted by their needs. This applies particularly to horticultural 
inspection work, where there are frequently several individuals or 
bodies all doing much the same class of service. The opportunity 
now occurs to organise extension schemes that shall be as uniform as 
possible. Data have been collected from Beveral States regarding the 
status of organised State extension work, and this is included in a 
table. 

Research and experimentation have gone far ahead of extension, 
and entomologists are in possession of a great deal of valuable infor- 
mation which the farmer is either entirely ignorant of, or does not 
perfectly understand. This results in the continuation of losses that 
might be prevented. There is still a great tendency to overlook 
average losses and pay attention only to conspicuous outbreaks of 
pests. A large and rapidly increasing number of county agents have 
been recently appointed in various States ; co-operation and organisa- 
tion are again required, and it is suggested that extension divisions 
should be established in the entomological departments connected 
with the land grant colleges Agreements are projected between the 
Bureau of Entomology and the extension services of several States. 
An increase in production in any given State can frequently be planned 
in advance, but insect outbreaks are often sporadic and always regional, 
and the Bureau of Entomology reserves the right to detail the specialist 
to another State if necessary. It is considered of the utmost importance 
that each State should have its own extension entomologist, and not 
trust to securing one of the specialists from the Bureau in any emer- 
gency. Such a specialist when called upon can work much more 
effectively in co-operation with a local man who is following a compre- 
hensive plan for meeting the needs of the State. 

The extension entomologist has many means by which he may 
work towards his end of saving as much as possible of the 10 per cent, 
loss. He may work through the farmer himself, or by the method 
of educating the children in the schools. Other methods include 
lectures, circulars, and the agricultural and general press, demonstra- 
tions, exhibits and charts, and the preparation of text-books for public 
instruction. The farmer should not only be shown what he must do, 
but should be persuaded to do it, and convinced of the advantage 
accruing to himself. 

While the control of insect pests cannot be reduced to definite 
rules, some standardisation of methods is distinctly desirable. There 
should be a general and official adoption of uniform or standard 
remedial measures for as many as possible of the insect pests, and 
these methods should form the basis of public instruction. An 
entomologist’s recommendations frequently lack definiteness. Several 
methods are perhaps recommended by one or more specialists and the 
farmer is left to choose for himself, with the result that he frequently 
tries none of them. He is not likely to he able to decide between 
remedies when the entomologist has failed to do so. Any standard 
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Control method will necessarily be liable to variation with the climate, 
number of generations and other known factors in different neighbour- 
hoods. 

There has been an increasing tendency on the part of the public, 
largely owing to the increasing shortage of food, to demand a slackening 
of inspection and quarantine regulations. International commerce 
has been revolutionised during the War, and what future changes will 
occur cannot be foreseen, but it is clear that the inspection service 
will be greatly needed. The great probability is that there will be a 
serious shortage of suitably trained entomologists and teachers of 
entomology during the next ten years ; it is suggested that renewed 
attention should be given to the further development of means and 
methods of teaching entomology in the college and university. Men 
who will regard the broader aspects of the science are required at the 
head ; local interests must be submerged in order to promote the 
general welfare and produce the fullest service that economic ento- 
mology can render to the nation. 

[hiring the discussion following this address, it was suggested that 
other States would do well to follow the lead of Illinois, wdiere a law 
has been passed empowering the Director of Agriculture to issue a 
proclamation whenever an insect pest threatens serious injury, setting 
forth the measures that must be adopted to combat it, non-com- 
pliance with the law entailing prosecution. 

PiUDOCK (F. B ). Texas Aphid Notes. -Jl. Earn. Entom., Concord, 
N.H., xi, no. 1, February 1918, pp. 28-29. 

Although from time to time the occurrence of various Aphids in 
Texas has been recorded, no list of the species occurring in the State 
has been published. This family is however of considerable economic 
importance, the destructive species including Toxoptera graminum, 
Rond, (wheat aphis), Aphis gossypii, Glover (melon or cotton aphis), 
Aphis pseudobrassicae, Davis (turnip aphis), Aphis padi, L. (oat 
aphis), and Aphis maidis, Fitch (corn-leaf aphis). Of these, T. grami- 
num is well-known as a serious pest, A. gossypii has caused the 
growing of melons and cucumbers to be abandoned in some districts, 
and A. pseudobrassicae has had a similar effect upon turnips. A. padi 
annually destroys acres of oats, while A. maidis stunts the growth of 
maize and of sorghum. 

The most remarkable fact in the life-histories of these Aphids in 
Texas, is the absence of the sexual forms, it having been stated 
that south of the 35th parallel these forms have rarely been 
observed except at high altitudes. Although sexual forms of A. padi, 
A. maidis and T. graminum occur throughout the north, they have 
not yet been found in Texas, but further investigation on this point is 
necessary. Sexes of A. gossypii have not been found even in the 
north. In the species carefully investigated, including T. graminum, 
A. pseudobrassicae and A. gossypii, the normal form of reproduction 
is asexual throughout the entire year. Even close to the 34th parallel, 
viviparous reproduction among Aphids persists throughout the 
winter. Though temperatures of 15° to 20° F. are then not infrequent, 
A. pseudobrassicae and T. graminum survive, their reproduction being 
retarded. In the southern section of the State, where frost rarely 
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occurs, asexual reproduction proceeds without interruption. The 
summer conditions in Texas are more adverse to Aphids than winter 
ones. During the long, hot and dry summers, green succulent vegeta- 
tion is found only in low, damp and sheltered places. Migration of 
T. graminum from grain occurs during June and July, when the grain 
is ripening. A. pseiidobrassicae was reared with difficulty throughout 
the summer on turnips, w r hen none were to be found in the field. 
A. gossypii feeds entirely on cotton and okra during the summer months, 
these host-plants being the only ones available at that time. In the 
case of A. pseudabrassiew, during the hot, dry weather there is a 
decided decrease in reproduction, all stages of the life-history being 
lengthened in much the same way as under winter conditions. The 
same observations have been made regarding A. gossypii in cage 
rearing experiments. 

In the case of Pemphigus beiae , Doan, (beet louse) there is a complete 
reversal of the life-history. The alate viviparous females of this 
species may be found on the foliage of turnips during October. The 
apterous females feed on the roots of this host throughout the winter, 
sometimes causing an appreciable loss in the crop. Alate forms are 
found on the foliage again in March and later on cottonwood. On 
this host, the summer is passed in galls on the leaves. No eggs of 
this species have yet been observed. 

The economic problems resulting from the presence of Aphids in 
Texas have as .yet received but little attention, and a great amount 
of work remains to be done, especially in connection with the alternative 
host-plants. 

IIaktzell (F, Z.). A Method of Graphically Illustrating the Distribu- 
tion of Injury by an Insect Pest.— Jl. Econ. Eniom., Concord, N.H., 
xi, no. 1, February 1918, pp. 32-39, 2 figs. 

In studying infestations of insect pests, it is frequently necessary 
for the entomologist to determine and describe the relations of the 
insect to its environmental complex. As a means of conveying this 
information clearly and accurately, graphs are found to be a method 
of representation far superior to tables or written descriptions. Plans 
for the preparation of graphs and maps and cardboard models are 
described in this paper, and an example is given to illustrate the prac- 
tical application of these methods. 

There are many advantages in the use of orthographic projection. 
The amount of injury and its location throughout the area studied 
can be clearly shown. The data can be presented with the finest 
possible degree of accuracy. The charts assist in making proper 
deductions regarding the relationships between the distribution of 
the injury and the environmental factors. Data taken accurately 
for the chart can be used for detailed biometrical analysis. Correlation 
coefficients and equations will give relationships in a quantitative form 
and can often be used as supplementary to an orthographic chart. 
The chart can be made with comparatively little extra study of prin- 
ciples and methods, and, if not too intricate, is readily comprehended. 
Even an intricate chart presents the conditions throughout every 
portion of the planting better than tables or any other form of 
graphical or pictorial representation. A solid model of the conditions 
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represented is a useful addition to the chart for the purpose of teaching 
the principles involved or when the amount of detail tends to become 
confusing. 

Webster (R. L.). Notes on the Strawberry Leaf-Roller (Ancylis 
annptana, Frohl.). — Jl- Earn. Entom., Concord, N.H., xi, no. 1, 
February' 1918, pp. 42-46. 

These notes on the life-history of Ancylis compUma , were made in 
Iowa. Many contradictory statements have been made as to the 
maimer in which this moth hibernates ; in central Iowa it is now 
established that the winter is passed in the larval stage. These larvae 
after hibernating feed to some extent in early spring, but soon mature 
and transform to pupae and reach the adult stage in April. The 
first spring brood emerges in May, a second generation maturing in June, 
a third in August and sometimes a fourth in September. Eggs are 
deposited on the under-sides of the leaves and hatch after an incuba- 
tion period of 3 to 12 days according to the temperature, the average 
number of eggs per female being 73. The larval period consists of 4 
instars and averages 20 days in July and August. The average 
length of the pupal stage in April and May is 14 to 18 days, and in 
the summer months about 6 days. A cool summer retards emergence 
from the pupa, and a hot one accelerates it. Both sexes of the adult 
moths live about 10 days in insectarv cages. 

Spraying should be done early in May, before the larvae have 
folded or rolled the leaves. After the leaves are rolled sprays are 
largely ineffective. Arsenical spraying should be done before the eggs 
of A. comptam hatch and previous to blo'ssoming, or the poison wdl 
destroy bees. 

Peterson (A.). Some Experiments on the Adults and Eggs of the- 
Peach Tree Borer, Sanninoidea exiliosa, Say, and other Notes.— 
Jl. Econ. Entom., Concord, N.H., xi, no. 1, February 1918, 
pp. 46-55, 1 fig. 

The majority of the experiments described in this paper were 
conducted under two large wire-screen cages erected in an orchard 
in New Jersey that was severely infested with Aegeria (Sanninoidea) 
exitiosa. Adults emerged most freely about mid-August-, always in 
the early morning, and after pairing, which usually occurred within 
1 to 24 hours after emergence, the females began to deposit eggs 
averaging in number about 314. No adult, either in captivity or in 
the orchard, was observed to feed at any time, nor could they be induced 
to do so, although various substances w'ere tried ; hence the improba- 
bility of devising an attractive poison-bait for the moths themselves. 
Certain chemical sprays were tried as repellents to prevent oviposition 
on peach branches ; these included scalecide, carbolic, lime-sulphur, 
nicotine resinate, fish-oil soap, and fly-skat (a creosote compound). 
The results are given in a table, and, while not very definite, they 
show a partially repellent effect in the case of scalecide, lime-sulphur, 
fish-oil soap and fly-skat. These, used on a larger scale, served to 
reduce oviposition in some instances by 50 per cent, and even more, 
though no material completely repelled the females. It was observed 
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during these experiments that eggs were not deposited exclusively 
on peach-trees, as the cage and floor were also used to some extent. 

The eggs hatch after an incubation period of from 0 to 1 1 days. Eggs 
deposited by unfertilised females never batched. When deposited on 
sprayed branches, the spray never affected hatching of the eggs. 
Eggs were sprayed experimentally within 5 days of deposition with 
various common contact insecticides, but while these destroyed a 
certain number of eggs, no material proved to be an infallible'agent 
in killing them. A table shows the substances used and their effect. 
It was thought that these chemicals might act as a stomach poison to 
the larva when eating its way out of the egg, hut apparently little or 
none of the shell is consumed in this process. 

These results are largely negative, and the author is of the opinion 
that some mechanical or chemical barrier that will kill the larva before 
it enters the tree, or prevent it from entering, will be the solution of 
the problem of peach-tree borer infestation. 

In the discussion following the reading of this paper it was explained 
that the use of tree protectors is still in the experimental stage. In 
using tree protectors that have been sealed with asphalt or borene 
advantageous use has been made of a strong paperclip, which is slipped 
over the tarred paper where the two margins overlap and helps to 
hold the protector in position while the openings are sealed. It is 
hoped to collect further data on these lines during the spring of 1918. 


Parrott (P. J.). The Apple Ermine Moth.— Jl. Econ. Entom., 
Concord, N.H., xi, no. 1, February 1918, pp. 65-57. 

• 

Hypowmwuta paddlus, L., (cherry ermine moth) has previously 
been recorded on imported cherry seedlings, and an allied species has 
recently been observed on apples, on which it is the most abundant and 
persistent of all the insects imported from Europe on apple seedlings. 
During recent years these moths have greatly increased in numbers, 
although neither species has been recorded in any other State than 
New York. Besides occurring in foreign importations, the pest has 
been discovered in three orchards, obviously originating from eggs on 
imported apple seedlings, and although other kinds of fruit were 
present, the infestation was entirely co nfin ed to apple trees. The 
occurrence of the insect on apple, and not on cherry, raises the ques- 
tion as to whether the species concerned is H. pndclbis or H. malinetttis. 
The adults of the former species are exceedingly variable in their 
markings, and unfortunately the identification of the two species seems 
to rest largely upon the colour distinction of the adults, which are 
sufficiently differentiated when characteristic examples are selected, 
but in others tend to merge into each other by imperceptible grada- 
tions. Specimens recently bred from apples were sent for identifi- 
cation to Paris to Dr. Paul Marchal, who reported that they agreed 
well with examples of H. malinellm, but expressed a doubt as to 
whether H. padellus and H. rmlinellus are in reality distinct species. 

Breeding experiments are needed to settle definitely the status of 
these two moths, but until these are undertaken it is considered 
advisable to designate the insects bred from hawthorn and cherry as 
H. padellm and those from apple as H. malinellus. 
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Lovett (A. L.). The Calcium Arsenate *. — Jl Eton Entom Concord 

N.H., xi, no. 1, February 1918, pp. 57-62. 

Owing to War conditions having seriously affected the supply of 
lead arsenate, it has become necessary to find an efficient and practical 
substitute as a stomach poison for insects. Calcium arsenate has 
long been recognised as a cheaper material than lead arsenate, but 
has been considered unsatisfactory as it causes scorching of the foliage. 
It could be obtained at one- half the cost of lead arsenate, even before 
the War. As the cause of scorching is generally the arsenic contained 
in the spray, and as considerable difficulty was encountered in the 
same way with lead arsenate when it was first used, it was assumed 
that a more complete knowledge of the properties of calcium arsenate, 
its composition and preparation, might lead to some practical method 
for its substitution for the more expensive lead arsenates. 

With the object of studying the properties of the calcium arsenates, 
two pure calcium salts, acid ealcium arsenate, CaHAs0 4 and the 
neutral or basic calcium arsenate, Ca (As0 4 ) 2 , were prepared and 
tested. The former was found to be more soluble and less stable when 
subjected to unfavourable conditions than was the latter. Either of 
the pure salts or the commercial salts when in solution with an excess 
of ordinary quicklime (CaO) or with lime-sulphur gave no unfavourable 
reaction and judging from a chemical laboratory test should prove 
safe spray materials. Care should be taken that the lime used is 
fairly pure CaO and not CaC0 3 . 

In preliminary field spraying experiments, the commercial materials 
showed decidedly better adhesive properties than the pure materials. 
Control trees that were sprayed without the addition of either lime or 
lime-sulphur exhibited decided scorching, but the addition of an excess 
of CaO in the lime-sulphur and calcium arsenate spray was apparently 
a sufficient protection. In preparing the solution for field spraying, 
the lime should be slaked and added to the water in proper proportions 
in the spray tank and the solution agitated for some 15 minutes before 
the calcium arsenate is added. 


Hartzell (F. Z.). The Influence of Molasses on the Adhesiveness of 
Arsenate of Lead. — Jl. Earn. Entom., Concord, N.H., xi, no. 1, 
February 1918, pp. 62-66. 

During 1910-1916 the author used molasses to render lead arsenate 
more attractive to Macrodadylus subsjrinosus (rose chafer) and to 
Fidia viticida (grape root-worm) with much success, largely, it is 
believed, owing to the lack of rain in the period immediately following 
the application. Certain attempts indicated that the shorter the time 
between the spraying and the first rain, the less perfect was the control 
of the insect. Teste of adhesiveness were then made in the laboratory, 
photographic plates being used as a substitute for the leaf surface. 
These results are shown in a table. The percentage of material remain- 
ing on the plates after sprinkling was found to differ considerably 
with the different brands of lead. No dry arsenate of lead proved as 
adhesive as the better adhering paste lead arsenates, though several 
of the brands of paste lead arsenate had poorer adhesive qualities than 
the dry lead arsenates tested. The addition of molasses to lead arsenate 
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lessened its adhesive properties, this decrease in adhesiveness being 
greater in some brands than in others. Molasses was found also 
greatly to decrease the adhesiveness of a commercial preparation of 
Bordeaux mixture and lead arsenate. As cane sugar, used, in prac- 
tically the same amount as is contained in molasses, caused marked 
lack of adhesiveness in lead arsenate, it is believed that the sugar in 
the molasses is largely responsible for the decreased power of adhesion. 

Working upon these indications it was found possible to secure 
excellent results with molasses and lead arsenate in the control of 
F. vitidda by studying the weather and applying the spray when there 
was little probability of rain for three or four days, and also by following 
the first spraying in about a week with an application of Bordeaux 
mixture and lead arsenate to aet as a repellent to invading beetles 
that might enter the vineyard during the dispersion period. 


Lovett (A. L.). Spreaders for Arsenate Sprays.— Jl. Earn. Enlom., 
Concord, N.H., xi, no. 1, February 1918, pp. 66-69. 

The problem of economy has made necessary a very intensive 
study of spray materials at Oregon, where the mild climate, excessive 
moisture conditions in the spring, and the narrow margin of profit, 
require a very high percentage of perfect fruit if the crop is to produce 
any return. The investigations of the past three seasons have led to 
the conclusion that lead arsenates have hitherto been used in a more 
concentrated form than is necessary [see this Review , Ser. A, iii, p. 759 
and v, p. 477], Laboratory experiments indicate that approximately 
as great efficiency is obtained with acid lead arsenate at a dilution of 
1:400 as at 2:50. Growers however prefer the additional expense of 
using lb. to 50 gallons as a protection against codling moth {Cydia 
pomomUa) in the July and August applications, hut it is believed that 
if a satisfactory spreader can be developed it will be possible to acquire 
very effective control of this pest with a diluted spray composed of 1 lb, 
arsenate to 100 gals, solution. By an efficient spreader is meant 
some material that allows the droplets to spread out and join one 
another as they dry so that the arsenate remains as an even, regular, 
inconspicuous covering affording perfect and equal protection for 
every surface. 

The surface tension and specific gravity are probably important 
factors in determining the value of a spreader, but the correlation of 
each to the other has not been determined and does not appear to be 
in a direct proportion. The ability of a liquid to hold arsenate in 
suspension does, however, appear to be a very fair indication of its 
utility as a spreader. The materials tested were sage tea, glue, 
glycerine, gelatine, sugar, honey, gum tragaeanth, fish- oil soap, 
casein-lime and resin soap. The results of these suspension tests 
are shown in a table. Sugar precipitated the arsenate, while gum 
tragaeanth did not go into solution. A test of the solvftions was 
then made on bean foliage. The two materials that produced the 
least scorching were sage tea (5 : 1000) and the casein-lime mixture 
(5 : 1000), and these also approximated to' the ideal qualifications for 
a spreader. Tested on strawberry foliage they gave equally satisfac- 
tory results. 
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Sage tea is obtained by steeping 1 lb. of chopped leaves and stems 
of the common prairie sage bush of Oregon (Artemisia tridentata) in 
1 U.S. gal. water. The sage is added to the boiling water and the vessel 
covered and allowed to stand for 12 hours or more. The liquid then 
drawn ofi is an oily emulsion-lilre fluid. The casein-lime mixture is 
obtained by adding to 3| grams of quicklime 1| grams of powdered 
casein. This is ground in a mortar to a homogeneous mass, of which 
4 to 8 oz. is required to give the spreading qualities desired to 100 
U.S. gals, of spray. 

Moore (W.) & Graham (S. A.). A Study of the Toxicity of Kerosene. 
— Jl. Econ. Entom., Concord, N.H., xi, no. 1, February 1918 
pp. 70-75. 

While kerosene and its emulsions have been in general use as 
insecticides for many years, the results obtained in using this material 
have been so variable that within recent years it has largely been 
abandoned in the United States. In the investigations recorded in 
this paper it was found that kerosene varies greatly in its physical 
characteristics and its chemical composition, even when coming from 
the same oil-field. For these experiments five different oils were 
obtained and each was fractionally distilled into four parts. The 
results of the various tests are tabulated. Low boiling point fractions 
of kerosene proved in general more toxic to plants than high boiling 
point fractions when used pure. Injury by fractions with low 
boiling points can however be largely prevented if they are applied 
in the form of an emulsion, the emulsion holding the oil away from 
the plant until it has evaporated. Emulsification of high boiling 
point fractions does not give this protection since the oil remains on 
the leaf after the emulsion is destroyed. Low boiling point fractions 
are more toxic to insects in the form of vapour than high boiling 
point ones, owing to the slight volatility of the higher fractions. High 
boiling point compounds are more toxic than low boiling point com- 
pounds when used as contact insecticides in the form of an emulsion. 
Certain types of kerosene can be used pure upon certain plants under 
favourable climatic conditions without injury, and while the use of 
kerosene is always uncertain, certain forms of considerable value as 
insecticides and of very slight toxicity to plants can be manufactured. 
They should be prepared for this particular purpose and to meet an 
insecticide test rather than a flash test. 

Howard (N. F.). U.S. Bur. Entom. Insecticide Tests with Dinbrotica 
vittata. — Jl. Econ. Entom., Concord, N.H., xi, no. 1, February 
1918, pp. 75-79. 

Experiments in the control of Diabrotica vittata (striped cucumber 
beetle) were made on a large scale in 1916 at Wisconsin, with a view 
to eliminating the mosaic disease, in the dissemination of which this 
insect is supposed to be an important factor. Bordeaux mixture 
(2:4: 50) with lead arsenate paste (4 : 50) was applied to all cucurbits 
in an isolated area where the beetles were extremely abundant, and the 
treatment continued every 7 to 10 days during the first half of the 
season. It was soon apparent that the control of the beetle was far 
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from perfect, while the mosaic disease remained unchecked. Prelimi- 
nary tests of the efficiency of the spray used showed only about 26 
per cent, mortality of the beetles. 

A series of tests with various insecticides was then conducted in 
large cages, the results being shown in a table. The average of two 
season’s results showed for zinc arsenite an efficiency of 24 per cent. ; 
lead arsenate, either sweetened or not, 17 per cent. ; Paris green, 16 per 
cent. ; zinc arsenate, 14 per cent. ; Bordeaux lead arsenate, 14 per 
cent. ; lead arsenate dust, 9 per cent. ; cobalt arsenate, 4 per cent. ; 
calcium arsenate, 1 per cent. ; arsenic bisulphide (Realgar), 0 per cent. 
Zinc arsenate is too unstable, in its present commercial form, to be 
of importance. Arsenic bisulphide is too heavy to stay in suspension 
and does not spread well. 

It is evident from these results that Diabrotka vittata is difficult to 
poison. In cases where Bordeaux mixture is of value in controlling 
plant diseases it may be used to advantage with lead arsenate or zinc 
arsenate. Under the conditions prevailing in the cucumber-growing 
sections of the north central States, its value as a control of the insect 
does not warrant the expense of application. 


Wilson (H. F.) & Gentner (L. G.). The Imported Cabbage Worm 
In Wisconsin— Jl, Econ. Entom., Concord, N.H., xi, no. 1, 
February 1918, pp. 79-81, 2 plates. 

The investigations recorded in this paper were made with the object 
of convincing Wisconsin growers that cabbages sprayed with araenicals 
for the control of the imported cabbage worm [Pieris rapae] are not 
rendered dangerous for use as food. 

Life-history studies of this butterfly during two seasons have shown 
that there are three distinct generations in a year and sometimes a 
partial fourth. There is usually some overlapping of the generations, 
especially toward the end of the season. Adults emerge chiefly during 
the first two weeks of May, from the pupae that have hibernated ; 
those of the first generation appear in the first half of July ; those of 
the second generation during the first half of August. In the southern 
half of the State both early and late cabbages are grown, while in the 
northern sections generally only the late variety is cultivated. The 
early cabbage generally matures without much injury, but the late 
variety is often seriously attacked. 

The tests showed that while Paris green gives efficient control its 
cost is too high for economical use. Lead arsenate and calcium 
arsenate at the rate of 1 lb. powder or 2 lb. paste to 50 U.S. gals., 
with the addition of 1 lb. or more of common laundry soap, give 
efficient control and are the most economical to use. Zinc arsenite 
failed to control the caterpillars, contrary to expectations, and further 
experiments will be made. Tobacco dust and lime apparently had 
no effect upon the insects. 

No trace of arsenic was found to be present on heads prepared for 
cooking, even when these had been sprayed as late as a week before 
picking. The outer leaves may however carry enough arsenic to 
poison stock and it is therefore dangerous to use them for feeding. 
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Howard (N. F.). U.S. Bur. Entom. Poisoned Balt for the Onion 
Maggot. — Jl. Earn. Entom., Concord, N.H., xi, no. 1, February 
1918, pp. 82-87, 2 plates. 

This paper summarises the work carried on in Wisconsin during 
1915-16 with poisoned bait for the control of the onion maggot, 
Hylemyia antiqua, Mcig. The bait used consisted of about. £ oz. of 
sodium arsenite dissolved in boiling water, J U.S. pint of molasses and 1 
U.S. gal. of water. The addition of sliced lemon to this mixt ure was 
found to render it far more attractive. Experiments in the laboratory 
showed that at this strength sodium arsenite is fatal to H. antiqm, to 
the cabbage fly ( Phorbia bmssicm) and to Phorbia (Pegomyia) fusciceps. 
The result of two seasons’ work in the field, however, has shown very 
little success, the poor results being ascribed to adverse climatic 
conditions, which are apparently normal in this and other onion- 
growing districts, where frequent rain is apt to nullify the action of 
the poison. 

In the discussion following the reading of this paper it was remarked 
that trials on the same plan had given very good results in New Jersey, 
in spite of a rainy season, the rain, however, not being continuous. In 
that State it was found that where the treatment was applied there 
was no trouble with the onion maggot, otherwise the pest gave trouble. 
In Ohio, during two seasons’ trials, the cost of the applications far 
exceeded the value of the crops. Even so, it is intended to continue 
this method, which affords some promise of ultimate success, and it is 
not proposed to discontinue the work just at the time when it is much 
needed, as has been done so frequently in similar cases. 


King (J. L.), Notes on the Biology of the Angoumois Grain Moth, 

Sitotroga cerealella, Oli v.—Jl Econ. Entom.., Concord, N.H., xi, 
no.'l, February 1918, pp. 87-93, 2 figs. 

Sitotroga cerealella, Oliv. (Angoumois grain moth) is such a scourge 
in the south-eastern wheat-producing counties of the United States 
that as much as 75 to 90 per cent, of the c-rop is lost in some districts, 
the aggregate annual loss for the whole region being estimated at over 
£200,000. Most of this loss occurs after the harvest, and is due to 
the common practice of storing unthreshed grain in the bams until 
some convenient time for threshing, but the investigations recorded in 
this paper show that the insect does not confine its depredations to 
stored grain, as hitherto believed, but may begin its attack on the 
developing grain in the field. 

Larvae may be found hibernating in various stages of development in 
scattered grain in supposed empty bams, and in bags of mill-screening, 
etc. These in early spring complete their development and pupate 
towards the end of May within the wheat grains. The average length 
of the pupal stage is 13 days. Adults emerge chiefly in the mornings, 
flying, pairing and ovipositing in the dusk of early evening and morning. 
It is these moths developing from the hibernating larvae and for min g 
the first generation that cause the initial larval damage to the season’s 
wheat crop. This generation seems to reach its maximum between 
5th and 15th June. The period of flight of the moths and oviposition 
is coincident with the heading of the wheat in the fields. Moths in 
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confinement readily deposited their eggs on the heads of green wheat, 
generally under the protection of the glumes, the average number 
among four moths observed being 92. In the warm June days the 
egg stage lasts from 7 to 9 days. 

Wheat in all stages of development is subject to attacks of the 
larvae, though under natural conditions few larvae appear early enough 
to attack the heads before pollination. The larvae upon hatching 
enter the grain by gnawing through the pericarp and, as they mature, 
the entire contents of the grain are eaten out. Larvae entering the 
grain in mid-June Tequire 41 to 49 days before emergence of the 
adults ; those entering green and milky wheat require 40 to 44 days 
to complete their development. A diagram shows the generations of 
this moth and the times of their occurrence. Those appearing at 
harvest time constitute the second generation, the maximum number 
being present in early August. When the harvest is gathered late, 
a small number of moths emerge in the field and give rise to a third 
generation in September, which is the last to appear in the open. 
Moths of the second generation that emerge in the barns carry on 
their depredations through 6 and even 7 generations, so long as the 
grain is unthreshed and there is no severe weather. The practice 
of leaving the grain lying in the barn and threshing it only as the 
straw is needed is conducive to most rapid development of the moths. 

The first essential in control of this pest is to thresh the wheat as 
soon after the harvest as possible. Grain stored in tight granaries or 
in good sacks is less liable to repeated attacks andean easily be treated 
with carbon bisulphide. Thorough barn sanitation and the elimination 
or utilisation of all scattered wheat aTe of extreme importance in 
checking the pest. Floors and beams should be swept. Poultry 
are useful in clearing the grain from crevices in the floor. Infested 
screenings should be ground or immediately used as food for stock, 
and all grain should be threshed in future in the open to avoid Te- 
infestation of the barn. The author is of opinion that if co-operative 
early threshing and thorough bam sanitation are practised the use of 
carbon bisulphide will be found unnecessary. 

In the discussion following the reading of this paper, S. cermklla 
was reported for the first time in Nebraska during the summer of 
1917 ; while in Kansas the pest is largely controlled in the wheat by 
early threshing, but is still a serious pest in the chaff, and it is found 
necessary to fumigate the seed before sowing. Investigations are still 
being carried on to determine whether the moth can develop in the 
field throughout the year without passing into the granaries at all, 
and also whether the insects can be carried into the soil in infested 
grain. 

How Can the Entomologist Assist in Increasing Food Production?— 

Jl. Econ. Ent-om., Concord, N.B., xi, no. 1, February 1918, 

pp. 106-118. 

In ope ning the discussion on this subject, Mr. G. A. Dean stated 
that in Kansas insects cause an annual loss of not less than £8,000,000, 
fully £5,000,000 of which could be eliminated if the practical methods 
of control that have been found effective were put into operation. 
He described a scheme for effective work in insect control, emphasising 
the necessity for adequate propaganda, for planning and directing 



204 


field work, and for organisation and co-operation of all interested 
persons. Mr. M. J. Swenk described the problem as relating to 
Nebraska, and suggested that a beginning should be made by each 
entomologist analysing the situation as it occurs in his own State 
and determining the pests that cause the most important losses in 
that State. Mr. H. A. Gossard gave an interesting account of the 
conditions and work accomplished in the past season in Ohio. Mr. 
Herbert Osborn remarked that the subject covered both production 
and preservation of food. He considered that the service of the 
economic entomologist should be directed on certain distinct lines. 
Investigations bearing directly and urgently upon measures of protec- 
tion and preservation of crops should be pushed forward. Extensive 
surveys should be made in order to determine as accurately as possible 
the conditions of insect life and the most menacing species for the 
immediate future, and to secure data upon which recommendations 
to cultivators can be based. The distribution of information through 
various channels, and the instruction and training of entomological 
workers are other important points. Mr. E. P. Felt called attention 
to the importance of preventing apparently minor losses throughout 
the country, such as depredations of garden insects in small holdings, 
and the necessity for the care of stored grain, prompt clearing away 
of refuse, rotation of crops and clean cultivation. The entomologist 
should be in a position to restrict or modify spraying schedules, and 
should not overstep practical considerations or advise treatments 
that are not justified financially. Mr. J. J. Davis touched upon the 
value of the co-operation of local agents, and the importance of their 
being in communication with the entomological service. 

The Section of Horticultural Inspection. Jl. Earn. Entom., Concord, 
N.H., xi, no. 1, February 1918, pp. 118-120. 

A report submitted by a special committee on plant impor- 
tation, composed of Messrs. J. Headlee, G. A. Dean and E. D. Ball, 
states that the importation of all nursery stock as designated in the 
Federal Plant Quarantine Act of 20th August 1912, should be pro- 
hibited except as brought in under carefully guarded quarantine 
regulations of the U.S. Department of Agriculture ; that an absolute 
embargo should be placed at once on nursery stock coming in 
with soil about the roots ; that the prohibition against all other 
kinds should be issued with due regard to the time necessary to 
enable the businesses affected to adjust themselves to the change, 
after which absolute prohibition should obtain. This resolution was 
unanimously adopted by the Association. 

Weiss (H. B ). The Control of Imported Pests recently found in New 
Jersey.— Jl. Econ. Entom., Concord, N.H., xi, no. 1, February 
1918, pp. 122-125. 

During 'normal years nearly one-fifth of the nursery stock imported 
into the United States is consigned to New Jersey, which is conse- 
quently in greater danger from an influx of foreign insects than most 
other States, in spite of an excellent system of inspection. It is 
therefore necessary to examine continually the nurseries and places 
to which the stock is consigned. 
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Among the more important foreign species found during recent 
years are Gryttatalpa gryttatalpa, L. (European mole cricket) in a rose 
garden. The infested area has been examined for the past two years 
and the nests destroyed during June and July, and by this means 
the pest has been kept down to comparatively harmless numbers. 
The presence of Monarthropalpus buxi, Lab. (boxwood leaf-miner) 
has necessitated the destruction of many plants in nurseries. 
Rk yucionia ( Evetria ) buolmm , Schiff. (European pine-shoot moth) 
caused infested shoots to be cut off and destroyed until the infestations 
were eradicated. Gracilaria zachrysa , Meyr. (azalea leaf-miner) is 
generally confined to azaleas in greenhouses. Spraying with lead 
arsenate and fumigation with tobacco extract has afforded fair control. 
Phujiodera versicolor, Laich., feeds on the foliage of poplar and willow 
and is readily controlled by arsenicals. Popillia japoniea, Newm., 
which is a pest of grape, beans, peas and peanuts in Japan, has been 
found on roses, ampelopsis, grape, elder, erataegus and button bush, 
being probably imported in t.he soil round iris roots from Japan. 
The sawfty, Diprion simile , Hart., is controlled by lead arsenate 
sprays, and appears to have an efficient parasite in Monodonlmmrus 
dentipes, Boh. Trioza alacris, Flor (laurel psyllid) has been intro- 
duced from Belgium. The nymphs curl the leaves and spoil the trees 
for ornamental purposes. Fumigation with tobacco smoke should 
be carried out during the winter while the trees are in storing sheds 
and the adults are hibernating. Stephanitis pyrioides, Scott, a lace- 
bug injurious to evergreen azaleas, became widely distributed in New 
Jersey before its presence was discovered. It is being sprayed with 
whale-oil soap after the eggs have hatched. 

The weevils, Acythopem orchivora, Blackb., Cholus caltleyae, Champ., 
Cholus forbesi, Pasc., Diorytmllus laetimargo, Champ., and two 
undescribed species have all become established in orchid houses. 
These are natives of tropical America and very little is known of their 
life-histories. Hand-picking or destruction of badly infested parts 
is practised. Magdalis barbicornis, Latr., is established in New 
Jersey, New York and Massachusetts. It is known as the apple 
stem piercer and is likely to attack apple, quince and medlar trees. 

Sasscbr (E. R.). Important Foreign Insect Pests collected on Imported 
Nursery Stock in 1917. — Jl. Econ. Entom, Concord, N.H., xi, no. 1, 
February 1918, pp. 125-129. 

The pests intercepted include : Egg-inasses of Lymanlria (Porthetria) 
dispar (gipsy moth) from Belgium and France ; a nest of Nygmia 
phaeorrhoea [Euproctis ehrysorrhoea) (brown-tail moth) on apple from 
France ; larvae of Arctornis ehrysorrhoea, L. ( Porthesia similis, Fuessl.) 
(gold-tail moth) on rhododendron, laburnum and roses from Holland. 
As this latter insect is a general defoliator of forest trees in Europe, 
it is of the greatest importance to prevent its establishment in the 
States. Nests of the butterfly, Aporia crataegi, L, were* found on 
deciduous fruit-tree seedlings from France. Larvae of Acronycta 
rumicis, L., have been collected on rose stock and Comm from France 
and azaleas from Belgium ; Trioza alacris, Flor (bay psyllid) was 
reported on Belgian bays, and Psylla buxi, L. (box psyllid) and Monar- 
thropalpus buxi, Lab. (box leaf-miner) on boxwood from Holland; 
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egg-masses of Orgyia ( Notohphus ) antiqua, L. (vapourer moth) and 
pupae of Apatela. auricoma , F. (dagger moth) have been frequently 
taken on stock from France and Holland. Cocoons, apparently of 
the sawfly, Emphytus cinctus, L., have been collected on roses from 
England. The weevil, Anthonomus bisignatus, Roel., was found 
infesting seed of Primus sargenli from Japan, and the whole consign- 
ment was fumigated with carbon bisulphide (3 lb. per 1,000 cub. ft. 
for 24 hours). Parlatoria chinensis , Marlatt (chaff scale), was taken 
on Pyrns sinensis and P. ussuriensis from China, where it is apparently 
a serious pest, injuring crab-apple. Hibiscus, Zizyphus and Thuja 
orientalis. Larvae of Agrilussp. were taken in galls on chestnut trees 
from Japan ; Gracilaria zachrysa, Meyr. (azalea leaf-miner) was found 
infesting azaleas from Belgium and Holland. 

On tropical plants the following were intercepted : Sternochetus 
mangiferae, F. (mango weevil), in mango seed from India, and Coccus 
mangiferae , Green, on the same plant from Cuba. Slenoma sp. and 
an apparently undescribed species of Conotrachelus were found infest- 
ing avocado seed from Guatemala. Avocado seeds from the same 
country were also infested with the Coccids, Aspidiotus subsimilis, 
Ckll., Aspidiotus sp. near A. cocotiphagus, Chrysomphalus scutiformis, 
Ckll., C. persmatus, Comst., Pseudo jmrlatoria ostreala, Ckll., Lepido- 
saphes mimosarum, Ckll., Diaspis sp., Cerophstes sp., Solemcoccus 
sp., Lecanium sp. and Coccus sp. 

Lepidosaphes ficus, Sign, (fig scale) was intercepted on fig trees from 
Spain. Toxotrypana curvicauda, Gerst. (papaya fruit-fly) was taken 
in papaya fruit from Cuba. Among the scale-insects intercepted 
were -.—Phemcaspis eugeniae, Mask, on coconuts from Ceylon. 
Antonina crawi, Ckll., on bamboo from Japan and Pseudococcus 
sacchari (sugar-cane mealy bug) on sugar-cane from Jamaica, Trinidad 
and Hawaii. 

Orchids are responsible for the introduction of many pests, at least 
64 species having been collected on plants from South America, 
Twenty of these species were ants, the majority of them now being 
established. Pheidok anastusii, Emery, collected on Phormium tenax 
from the Azores, is troublesome in greenhouses ; Prenolepis bngicornis, 
Latr., known as the crazy ant, is a household pest as far north as Boston. 
A species of Iridomyrmx was found in a shipment of Theobroma cacao 
from Java, ParaUelodiplosis cattleyae, Felt (catt.leya midge) was 
collected on orchids from Central and South America, as well as 15 
species of scale-insects from various countries. All orchids arriving 
from countries without a recognised inspection service are now 7 being 
fumigated at the port of entry, 

A list of countries is given with the number of species of insects 
imported from each, 

Pbimm (J. K.). The European Poplar Canker in the Vicinity ol Phila- 
delphia, Pennsylvania. — Jl. Econ. Entorn., Concord, N.H., xi, no. 1, 
February 1918, pp. 129-133. 

In the course of investigations regarding the European poplar 
canker (Dothichr.a populnea ) in Pennsylvania nurseries, it was observed 
that in a block of balsam poplars that were seriously infested with 
Cryptorrhynchis hpathi (poplar weevil) all the trees were also badly 
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cankered, while some Lombardy poplars in an adjacent block not 
attacked by this weevil were free from the disease. Incipient 
cankers were found also in the wounds made by the egg-punctures 
of the buffalo tree-hopper ( Ceresa bubalus). 

Hayes (W. P.). Studies on the Life-history of Two Kansas Scara- 
bseidae (Coleop.). — Jl. Earn. Entom., Concord , N IL, xi, no. 1, 
February 1918, p. 136. 

Cyckcephala villosa, Burin., has a life-cycle occupying one year and 
is one of the many injurious white-grubs belonging to this genus. 
Adults are attracted to lights and may be found in June, July and 
early August. Eggs are laid in the soil and hatch in from 9 to 25 
days. The winter is passed in the larval stage, which averages 347 
days. The pupal stage varies from 8 to 24-days. 

Anomala bimtata, Gyll., is injurious in the adult stage to fruit- 
producing plants, and the grubs are minor pests of maize, wheat, and 
oats. Winter is passed in the adult stage. Eggs are laid in the spring 
and soon hatch, the larvae requiring some 83 days for their develop- 
ment. The pupal stage lasts on an average 16 dayB. Transformation 
to the adult stage takes place in the autumn, the adults remaining 
in the pupal cells until the following spring, thus completing a one-year 
life-cycle. 

Lathrop (F. H.). Notes on Three Species of Apple Leaf-hoppers.— Jl. 

Econ. Entom., Concord, N.H., xi, no. 1, February 1918, 
pp. 144-148, 1 fig. 

The apple leaf-hoppers, Empoasca mali, Le B., E. unicolor, Gill., 
and Empoa rosae, L., are very similar in appearance. Their distin- 
guishing characteristics are dealt with in this paper. 

Empoa rosae hibernates in the egg-stage, most of the eggs being 
deposited in the bark of the rose, or sometimes on apple. The nymphs 
feed on the under-side of the leaves. Adults begin to appear during 
the second week of June and migrate to apple, where they are found 
until late in July. Nymphs of the second generation, hatching from 
eggs deposited on apple, appear in mid-July and become adults in 
early August. In early October the adults return to the rose, on 
which the winter eggs are deposited. 

Empoasca mali hibernates in the adult form, the nymphs of the 
first generation appearing during the last ten days in June. By mid- 
July these have become adults, and at the end of the month second 
generation nymphs appear, many of these maturing in September and 
rema ining on the trees in all stages until frost clears off the last nymphs. 
These late nymphs may be a third generation from the earliest of the 
second generation adults. This species feeds almost exclusively on 
the tender terminal growth, causing severe curling of the leaves. 

Empoasca unicolor hibernates in the egg-stage, nymphs -'occurring 
during the last week in May. Adults have not been observed before 
early July. There is but one generation in a year, the adults oviposi- 
ting in autumn in the hark of apple, for preference on young trees. 

Experiments to determine the possibility of the transmission of 
fire-blight [Bacillus amyhmus ] by these species proved negative. 
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Hodgkiss (H. E.). Eriophyes ramosus, sp. n. — Jh Econ. Entom., 
Concord, N.Ii., xi, no. 1, February 1918, p. 149. 

An infestation of Juniperus paehyphloea by Eriophyid mites is 
recorded in Arizona. Attacked twigs bore several large, more or less 
deformed, infertile fruits, in some of which the mites were so abundant 
as to fill completely the hollowed-out fruits. A similar injury has been 
recorded on Juniperus communis, L., in Europe, where it is said to be 
caused by Eriophyes qmdnselus typicus, Thom. The American form 
differs in several respects from that species, and is described in this 
paper as Eriophyes ramosus, sp. n. 


Lovett (A. L.). Nicotine Sulphate an Effective Ovicide for Codling 
Moth Eggs. — Jl. Econ. Entom., Concord, N.B., xi, no. 1, February 
1918, pp. 149-150. 

Experiments to determine the efficacy of various strengths of nicotine 
sulphate as an ovicide for eggs of the codling moth [Cydia pomonella] 
have confirmed the utility of this spray. Black leaf 40 (1 : 1,200) with 
fish-oil soap 4 lb. to 100 U.S. gals, water, proved to be a perfect mixture, 
100 per cent, of the eggs being killed. 


Bezzi (M.). Notes on the Ethiopian Fruit-flies of the Family Trypa- 
neidae, other than Dacus (s.I.), with Descriptions of New Genera 
and Species (Dipt.).— I.— Fuff. Entom. Research, London, viii, 
no. 3-4, February 1918, pp. 215-251, 1 plate, 3 figs. 

This paper gives a summary of the classification of the Ethiopian 
species of Trytetidae, with keys to the sub-families. 

A list of the Ethiopian Trypetids, published by the author in 1908, 
enumerated about 70 species (excluding Dacus), this number being 
now increased to about 110 by receut additions. Since in the Oriental 
and Australian regions about 170 species (without Dacus) are known, 
and in the Neotropical, including Mexico and Central America (where 
Dacus does not occur) about 250, it is certain that many undescribed 
Ethiopian species actually exist. 

The new genera and species described include Conradtim suspmsa, 
sp. n., from the Congo ; Carpophthoromyia pseudotritea, sp. n., from 
West Africa, previously recorded as (!. trilea, Walk., bred from fruits 
of Pyrenacantha vogeliarui in West Africa ; C. superba, sp.n., from 
Nyasaland ; LencolaenieUu, gen. nov., including L. trispila, sp. n.,from 
Xyasaland, and L. pentaspih, sp. n., from the Anglo-Egyptian Sudan ; 
Chelyophora magniceps, sp. n., from the Sudan ; Pterandrus vobicris, 
gen. et sp. n., from East Africa ; Pardclhspis quinaria, gen. et sp. n., 
bred front apricot in Ehodesia ; Trirhithrum, gen. nov., including 
T. gagatmum, sp. n., from the Gold Coast ; T. occipitale, sp. n., from 
Nyasaland ; T. nigerrimum, var. kucopsis, var. nov., from Nyasaland ; 
T. nigerrimum, var. coffeae, var. nov., bred from coffee berries in the 
Gold Coast ; Barygbssa, gen. nov., including B. histrio, sp. n., from 
the Belgian Congo ; and Ptibniola mavei, sp. n., from Nyasaland. 
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Marshall (G. A. K.). A Hew Weevil Pest of Sweet Potatoes iH 
Jamaica. — Bull. Enlom. Research, London, viii, no. 3-4, 
February 1918, pp. 269-272, 1 fig. 

A new weevil, Palaeopus costmllis, sp. n., recently received from 
Jamaica, is here described. The damage done to the tubers of sweet 
potato crops by this insect is serious, and quite similar in nature to 
that caused by the common West Indian pest, Euscepes batalue, 
Waterh. As the two insects would almost certainly be confused by 
untrained observers, it is very probable that some of the injury attri- 
buted to E. batalae has really been due to this new pest. 

Two other species of this genus found by the author in the British 
Museum collection, viz. : — P. subgranulatus, sp. n., from St. Vincent, 
and P. grenadensis, sp. n., from Grenada, are also dealt with. 

Theobald (F. V.). African Aphididae. -Part III.— Bull. ErUom. 
Research, London, viii, no. 3-4, February 1918, pp. 273-294, 
15 figs. 

Twelve new species of African Aphids and four previously described 
ones are dealt with in this paper, which is a continuation of one already 
noticed [see this Review, Ser. A, iii, p. 748]. 

The new species are : — Macrosiphum dahliafolii, sp. n. , from Uganda, 
on dahlias, the only other known species feeding on dahlias being 
Aphis rumieis (A. dahliae, VVestw.) ; Aphis durantae, sp. n., a very 
small species from Egypt, living on the main and secondary veins on 
the upper surface of the leaves of duranta ; A. zizyphi, sp. n. , from 
Egypt on Zizyphus spim-christi, swarming on the ends of the young 
shoots ; A. ficus, sp. n., from Egypt and Uganda on sycomore fig 
(Ficus sycomoris) especially on leaves attacked by Psyllids ; A. lama- 
ricis, sp. n., from Egypt on Tamarix sp. ; A. bauhiniae, sp. n., from 
Egypt on Bauhinia ; A. buddleiae, sp. n., from Cairo, where it occurs 
in great numbers on the leaves of BvMleia madagasatriensis ; 
A. mathiolae, sp. n., and A. rmthwlelhe, sp. n., from Egypt on orna- 
mental stocks ; A. pmnieUu, sp. n., from British East Africa, on plum ; 
Hyalapterus insignis, sp. n., from Egypt, in colonies on the under-sides 
of the leaves of reed grass or buffalo grass ; and Myzus pterisoiies, 
sp. n. , from Uganda, on ferns. 

The previously described species are : — Aphis pomonella, Theo., 
from British East Africa, on apple, this species being closely related 
to A. pomi ; A. pheiMe, Theo. , found associated with ants (Pheidole 
sp.) in N.W. Rhodesia ; A. acetosae, Koch, from Egypt, England and 
Germany on Rumex spp. and Papaver spp. ; and Siphocorym (A.) 
pseudobrassicae, Davis, which occurs in the United States on radish, 
turnip, rape, kale, mustard, etc., and is now recorded from Cape 
Colony. 

New localities and food-plants are recorded for the following : — 
Rhopalosiphum dianthi, Schrank, from Egypt, in great numbers on 
cabbages in company with A. brassicae, L. ; Hyalopterus pruni, F,, 
(■ arundinis , F., phragmitiwla , Oest.), previously reported from Cairo 
on Prunus spp. and various rushes (Arundo), now taken at Gizeh on 
apricot in January and on reed grass in February, this grass being 
the only alternative food-plant to the peach, apricot and plum. The 
insect appears in large colonies on the under-side of the leaves of the 
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apricot, causing little damage, at most a slight turning down of the 
margin, but the usual severe attacks during the spring months check 
the growth of young trees. The effect of this Aphid on peach is more 
marked, the foliage suffering to a greater degree. .Though rare in 
England, its presence has been recorded from Suffolk on apricot. 

Sampson (Lt.-Col. W.). A new Scolytid injurious to dried Sweet 
Potatoes in Jamaica. — Bull. Entom. Research , London, viii, 
no. 3-4, February 1918, p. 295. 

Hypolhenemus rikhiei , sp. n., is described in this paper, the beetle 
causing serious damage to dried sweet potato chips. 

Gibson (A.). The Alfalfa Looper, Auiographa calijomica, Speyer.— 
Agric. Gaz. Canada, Ottawa, v, no. 2, February 1918, pp. 132- 
136, 2 figs. 

The alfalfa looper, Phytomelra (Auiographa) californica, is a destruc- 
tive insect pest of farm and market-garden crops. It is liable to 
appear suddenly in countless numbers and is widely distributed 
throughout western North America, where the last serious outbreak 
occurred in 1914. Accounts of this, together with details of its life- 
history and methods for its control have already appeared [see this 
Review, Ser. A, iii, pp. 269, 457], 

Its natural enemies are evidently widespread, the insect being 
heavily parasitised by the Tachinids, Plagia americam, Van de Wulp, 
Exorista fulilis, O.8., and Phorocera saunder si, Will. ; and by the 
Hymenoptera, Mieroplitis alaskensis, Ashm., Sargaritis websteri, Vier., 
Rhogas autographae, Vier., Mieroplitis sp., Amloclonus sp., and 
Apanteles hyslopi, Vier. In addition to these, birds have been observed 
to feed readily on the caterpillars, which are also attacked by a 
bacterial disease. 

Work connected with Insect and Fungoid Pests and their Control.— 

Rept. Agric. Dept. Antigua, 1916-17 ; Barbados, 1918, pp. 16-17. 

Damage to sugar-cane roots by the grub of the brown bard-back 
beetle (Lachnosterna sp.) was less than usual during 1916-17, owing 
to the good rainfall, which enabled the plants rapidly to form adven- 
titious roots. A flight of several thousands of these beetles was 
observed, the irregular infestations on certain estates being probably 
due to this cause. 

Several severe attacks of the cotton caterpillar, Alabama argUlaeea, 
were experienced, and the bollworm, Heliothis obsokta (arm-igera), 
and cotton stainers (Dysdereus sp.) were fairly common during the 
early and latter parts of the season respectively. Black scale (Sais- 
setia nigra) and white scale (Hemiehumaspis minor) were common on 
old cottdn towards the end of the season, without however damaging 
the crop. 

On one estate, 70,000 adults of the weevil, Exophthalmos esuriens, 
attacking limes were captured and destroyed during the year. The 
fact that the number was 200,000 for the same estate the previous 
year seems to prove the efficacy of this method of control. 
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Sweet potatoes reared from cuttings obtained from an area free 
from the beetle, Euscepes ( Cryptorrhynchus ) butatae, showed only slight 
infestation, which was not the case with those on small holdings 
where these precautions had not been taken. Efforts are being made 
by the Agricultural Department to provide non-iniested cuttings in 
the hope of eradicating the pest in the course of a few years. Several 
min or outbreaks of the caterpillar, Protoparce cingulate, were 
experienced. 

Grubs of Lachnosterm sp. attacked the onion and maize crops, 
the corn ear worm (HeUothis obsolete) being also invariably present 
on the latter. 


De (M. N.). Second Report on the Experiments carried out at Pusa to 
improve the Mulberry Silk Industry, compiled under the Direction 
of the Imperial Entomologist. — Agric. Research Institute, Pusa\ 
Calcutta, Bull. no. 74, 1917, 27 pp., 12 tables. [Received 20th 
March 1918.] 

Multivoltine hybrid races of silk-worms have been successfully 
established. The yield of silk from these is better than that of the 
pure multivoltine races generally reared in Bengal, Assam and Mysore. 
It has been found that all races yield more silk if fed with suitable 
tree mulberry leaves than when fed with bush leaves, hence tree 
mulberries should be introduced into all localities in addition to bush 
plants. 

Of all the indigenous races, the Mysore race is the best as regards 
the yield of silk. The Nistari race should be reared in April or May, 
the Mysore and hybrid races from July to October, and univoltine 
races from October to March. 

Of all the univoltine races, the Chinese and Japanese ones thrive 
best in a climate like that of Pusa, but their yield of silk is inferior to 
those of France and Italy. 

Univoltine eggs should be hibernated for about 4 or 5 months at 
about 35° to 45° F. Though the duration of cold storage can be. 
shortened by the action of intense cold, this and a fluctuation of 
temperature in the hibernating chamber render the hatching of the 
eggs unsatisfactory. 

As regards the silk -worm diseases flacherie and pebrine, experiments 
have proved that eggs laid by moths attacked by flacherie can be 
used for industrial purposes, but that a pebrinised laying will yield 
good crops and healthy layings only if the worms are carefully attended 
to, and if the temperature and moisture-content in the air are suitable 
for the healthy growth of the worms. On the other hand, bad crops 
and pebrinised layings result from a healthy laying if the temperature 
and moisture-content are high, and if the worms are not properly 
looked after. Pebrine is more prevalent in May to October than 
from September to April, univoltine races being more susceptible, 
to it than multivoltine ones in a climate like that of Pusa. 

An improvement in the cocoons of univoltine races by immersing 
the eggs in dilute hydrochloric acid having been reported from Japan, 
the eggs of a multivoltine race were experimentally treated on these 
lines, but with negative results. 
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The beat food-plant for both univoltine and multivoltine races has 
been proved to be Mortis alba var. japonica, and M. alba var. philip- 
pinensis, there being practically no difference between the male and 
female plants. 

Flemyng (W. W.). Sphinx convolvuli attached by Larvae of Dipteron. 
— Irish Naturalist, Dublin, xxvii, no. 1, January 1918, p. 13. 

An adult example of Herse (Sphinx) convolvuli captured in a garden 
in Dublin was found, soon after capture, to be surrounded by a number 
of minute pupae, from which 76 parasitic flies emerged. Mr. J. N. 
Halbert appends the information that the parasite concerned was 
Phora rufipes, Meig. 

Haviland (M. D.). A New Species of Myzus from the Thistle.— Entomo- 
logist, London, li, no. 658, March 1918, pp. 49-50, 1 fig. 

Myzus carthusiarms, sp. n., here described, was found among a. 
number of examples of Pemphigus laducarius taken on thistle at 
Godaiming in 1916. This species somewhat resembles M. ribis, but 
is of much smaller size and possesses longer cornicles. 

Quaintance (A. L.) & Baker (A. C.). Aphids injurious to Orchard 
Fruits, Currant, Gooseberry and Grape.— U. S. Dept. Agric., Wash- 
ington, D.C., Farmers’ Bull. no. 804, April 1917, 42 pp., 30 figs. 
[Received 1st March 1918.] 

This bulletin deals with the Aphids that attack the principal orchard 
and bush fruits. 

Those infesting the apple are A. malifohae, Fitch (rosy aphis) ;. 
A. pomi, De G. (green apple aphis), the result of infestation by which 
is often confused with that of Empoasca mali , Le B. (apple leaf-hopper), 
which distorts the leaves in a similar manner ; A. avenue, F. (oat- 
aphis) ; A. bakeri, Cow. (clover aphis) ; Eriosoma lanigerum, Hausm. 
(woolly apple aphis), the control of which on the limbs and branches, 
is effected by the usual contact sprays, but on the Toots requires 
different methods not considered in this bulletin. Minor apple pests 
are Macrosiphum sohnifoliae, Ashm. (potato aphis) ; A. ntmwis, L. 
(dock aphis) ; A, medieaginis, Koch (bur-clover aphis) ; Hyadaphis 
xybstei, Schrank (wild-carrot aphis) ; A. crataegifoliae, Fitch (thorn- 
leaf aphis), also called the long-beaked clover aphis, which is usually 
found on hawthorn trees, but is not uncommon upon quince leaves, 
which however it does not curl to the same extent as it does hawthorn 
leaves. 

The most common species on the pear are A. pomi, A. avenue and 
A. bakeri, though Prociphilus corrugatus, Sirrine (woolly thorn aphis) 
is common in some localities, occurring also on thorn, quince and 
JuneberryJ Two Aphids attacking the roots of pear-trees are Erio- 
soma pyricola, B. & D. (woolly pear aphis) and Prociphilus pyri, Fitch. 

The plum is attacked by three or four species of Aphids, two of which 
are very injurious in some seasons. These are A. setariae, Thos. 
(rusty plum aphis), injuring Japanese and native plums, and Hyalop- 
terns arundinis, F. (mealy plum aphis), on the European type of plums- 
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Other species are A. cardui, L. (long-beaked thistle aphis) ; Rhopak *■ 
siphum ( Sipkocoryne ) nymphaeae., L. (water-lily aphis) ; and Phorod&n 
humuli, Schrank (hop aphis). 

Cherry Aphids are Myzus cerasi, F. (black cherry aphis) and 
A. cerasifoliae, Fitch (choke-cherry aphis). 

The chief Aphids attacking the peach are Myzus ( Rhopabsiphum ) 
persime, Sulz. (green peach aphis), and Anwraphis (Aphis) perskae- 
niger, Smith (black peach aphis), often so numerous as to cause the 
death of dormant-budded nursery trees. 

Red and black currants and gooseberry bushes suffer from infesta- 
tion by Myzus ribis , L. (currant aphis) ; Rkopalosiphum lactwcae, Salt, 
(sow-thistle aphis) ; Myzus dispar, Patch (green currant aphis) ; 
Aphis varians, Patch (variable currant aphis) ; A. sanborni, Patch 
(green gooseberry aphis) ; A. houghlonensis , Troop ; A. rmmexir 
canus, Ckll. ; and A. ribis, Sanborn. 

The foliage of grape-vines is attacked in some localities 'by Phyl- 
loxera vitifoliae (grape phylloxera), but since it chiefly attacks the roots 
and requires special control measures, it is not dealt with in this 
bulletin. The young shoots and leaves are often heavily infested 
with Mcwrosiphum iUinoisensis, Shimer, the alternative host-plant 
of which is the black haw ( Viburnum prunifolium). 

The natural enemies of Aphids include various species of parasitic 
and predaceous insects and fungous diseases, which exert a very 
important influence in their control. The principal ones are the 
larvae and adults of the Coccinellid, Hippodamia comergem, the 
larvae of the Syrphid fly, Allograpta obliijm, the larvae of two or 
three species of lace- wing flies, and a number of parasitic Hymenoptera. 

Artificial control by means of contact sprays should be employed 
in early spring when the buds are beginning to expand, the best 
insecticides to use being nicotine solution, fi3h-oil or laundry soap 
washes and kerosene emulsion ; formulae for the preparation of these 
are given. In addition to these, clean culture, by which the pests 
are deprived of alternative host-plants, is a remedial work of the first 
importance. 

Morgan ( A C.) & McDonough (F. L.). The Tobacco Budworm and its 
Control in the Southern Tobacco Districts. — U. S. Dept. Agric., 
Washington,D.C., Farmers’ Bull. no. 819, July 1917, 11 pp., 2 figs. 
[Received 1st March 1918.] 

HeMothis ( Ghloriiea ) virescens, F. ( rhexiae , S. & A.) (tobacco 
budworm), is one of the most important insect pests of tobacco, 
especially in the southern United States, wherever tobacco is cultivated 
for cigar purposes. 

The damage is done by the small larvae, which eat through the tips 
of leaves in the developing buds, both in open and covered fields, 
thereby reducing the yield and rendering the product practically 
worthless, except as a cigar filler and plug filler. 

The eggs are deposited singly on the leaves, usually on the under-side, 
throughout the growing season, hatching in from 3 to 5 dayB. On 
emergence the minute larvae fed sparingly on minute areas of the 
leaf surface, migrating to the bud in about 24 hours. The larval 
stage lasts 18-31 days during May and June, at the end of which 
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pupation in the soil takes place. The moths emerge after a pupal 
period of 13-21 days, and oviposition begins 4 or 5 days later. 

Alternative food-plants of this insect are deer grass (Rhexia virginiea), 
geranium and wild Solanaceous plants, especially the ground cherry 
(Physalis viscosa) and Solatium sieglinge. 

Natural enemies that control the pest to some extent are certain 
wasps that destroy the larger larvae, and Toxoneuron sp., a small 
wasp-like insect which oviposits in the bodies of the larvae. 

Artificial control takes the form of applications of an insecticide 
in the bud. Experiment has shown that the most efficient combi- 
nation consists of 1 lb. lead arsenate to 75 lb. maize meal as a carrier. 
Two applications a week are necessary to protect the buds completely, 
as the poison is scattered by the rapidly developing leaves. The 
first 2 or 3 applications are made by the stick and cup method, the 
poison being sifted upon each plant from a perforated quart cup 
fixed to the end of a stick. As the plants increase in size, the buds 
are more tightly folded and the poison has then to be applied by 
opening the leaves with one hand and dropping a small portion of 
the poison mixture into the bud with the other. 

Antimony sulphide and Paris green are also efficient poisons, which 
however are not adopted in general practice, the former on account 
of its expense, and the latter because of the severe scorching it causes 
when it is used at a strength necessary for budworm control. Maize 
meal is used as the carrier in preference to gypsum or fuller’s earth, 
as poisons mixed with it are more readily fed upon by the larvae, 
and also because it has no tendency to cake after showers and thus 
interfere with the development of the immature leaves. 

Clean cultivation is also of the. utmost importance, this consisting 
in the burning of suckers removed from the plants, the cutting down 
and burning of the plants as soon as the marketable leaves have been 
harvested, and the destruction of other plants within and around the 
seed-beds. These latter should always be covered and walled in 
with cheese-cloth. 

McGregor (E. A.). The Red Spider on Cotton and [how to Control It. 
—U. S. Dept. Agric., Washington, D.C., Fanners’ Bull. no. 831, 
August 1917, 15 pp. , 12 figs. [Received 1st March 1918.] 

A notice of the matter in this bulletin, which is a revision of an 
earlier one, has already appeared [see this Review, Ser. A, iv, p. 511]. 

Chittenden (F. H.). The Asparagus Beetles and their Control — U.S. 
Dept. Agric., Washington, D.C., Farmers’ Bull. no. 837, August 
1917, 13 pp., 8 figs. [Received 7th March 1918.] 

Criocms asparagi, L. (common asparagus beetle), a species intro- 
duced from the Old World, is an important pest, of asparagus, the 
tender shoots of which are destroyed by the larvae, while older plants 
and seedlings are defoliated by the adults. The beetle hibernates in 
the adult stage under convenient shelter, oviposition taking place at 
the end of April or in May. The eggs hatch in 3-8 days and 
the complete life-cycle occupies from 4 to nearly 7 weeks, according to 
climate. 
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Natural control is effected by predaceous insects, especially the 
Coccinellids, Megilla macuhta, DeG., and Hippodamia convergent, 
GuSr., Podisus mmuliventris, Say (spined soldier-bug), Stiretrus 
anchorago, F. (bordered soldier-bug), as well as wasps (Polistes pallipe.s, 
Lep.) and small dragonflies (Ischnura posita, Hagen). The eggs are 
parasitised by a Chalcid, Tetmstichus asparagi, Cwfd. 

The best remedial measure for general practice is spraying with 
lead arsenate solution, composed of 4 lb. lead arsenate paste to 50 
U.S. gals, water or Bordeaux mixture, the number of sprayings 
depending on local and seasonal conditions. 

C. duodeeimpunctata, L. (twelve-spotted asparagus beetle) is a 
somewhat less injurious species, living like the preceding exclusively 
on asparagus, the chief damage being done by the hibernated beetles, 
which attack the tender shoots in early spring. Later generations 
attack the foliage, while a considerable part of the larval stage is 
passed within the ripening berries. A thorough spraying with lead 
arsenate, as recommended for C. asparagi, should be sufficient for 
its control. 

Burgess (A. F.). The Gipsy Moth and the Brown-tail Moth and their 

Control. — U.S. Dept. Agric., Washington, D.C., Farmers’ Bull, 
no. 845, September 1917, 28 pp., 13 figs. [Received 7th March 
1918.] 

The subject matter of this bulletin has already been noticed [see 
this Review, Ser. A, ii, p. 294]. 

Runner (G. A ). The Tobacco Beetle and how to Prevent Damage by it. 
U.S. Dept. Agric., Washington, D.C.. Farmers’ Bull. no. 846, 
August 1917, 22 pp., 7 figs. [Received 7th March 1918.] 

This bulletin summarises the nature and extent of the damage done 
by Lasioderma serricorm, F. (tobacco beetle or cigarette beetle) 
to manufactured and stored tobacco. The methods of control by, 
the action of cold, heat or steam, by fumigating with hydrocyanic 
acid gas or carbon bisulphide, and by treatment with Rontgen rays 
are described [see this Review, Ser. A, iv, p. 385, and vi, p. 183]. 

Wogium (R. S.)&Neuls (J. D.). The Common Mealy-bug and its 
Control in California. — U.S. Dept. Agric., Washington, D.C., 
Farmers’ Bull. no. 862, September 1917, 16pp.. 4 figs. [Received 
7th March 1918.] 

PsewLococeus citri, Risso (common mealy-bug) and P. citrophilus, 
Claus., are pests which it is impossible to eradicate or satisfactorily 
control by any single method, such as fumigation, spraying, or the 
artificial propagation of insect enemies. A recommended form of 
procedure which combines these is here given, with directions for 
the preparation of two new sprays. 

The formula given for the preparation of cresolated distillate emul- 
sion is : — -Distillate (28° BA.), 2f U.S. gals. ; liquor cresolis compositus, 
U.S.P., 1| quarts ; liquid fish-oil soap, 1 quart ; soap powder (sodium 
carbonate 40-60 per cent., caustic soda 40-60 per cent.), 3 lb. ; water 
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to make 100 U.S, gals. This spray has been used with success for 
more than a year, and can be applied to a large variety of plants during 
the winter season without injury. 

Soap powder emulsion is composed of distillate emulsion, 5 U.S. 
gals. ; soap powder, 10 lb. ; water to make 100 U.S. gals. This 
spray is however more injurious to the foliage than the preceding one, 
and may even cause severe dropping of the leaves unless applied under 
favourable climatic conditions. 

Water sprayed under pressure is being increasingly used with some 
measure of success, this depending on thorough and repeated appli- 
cations. 

The reduction of the numbers of this pest by natural enemies has 
already been dealt with [see this Review, Ser. A, v, p. 266]. The 
necessity for measures against Iridtmyrmex humilis, Mayr (Argentine 
ant) in this connection has also been noticed [see this Review, Ser. A, 
v, p. 422J. 

The prevention of the spread of these scales by means of infected 
picking boxes, sacks and gloves, could be effected by fumigating all 
boxes with hydrocyanic acid gas, and by dipping sacks, gloves, etc. 
into gasoline for five minutes to destroy adhering insects or their eggs. 

Morgan (A. C.). Tobacco Hornworm Insecticide. Recommendations for 
Use of Powdered Arsenate of Lead in Dark-Tobacco District. —V. S. 

Dept. Agnc., Washington, D.C., Farmers’ Bull. no. 867, August 
1917, 10 pp., 4 tables. [Received 7th March 1918.] 

This bulletin supersedes a former one, which has already been 
noticed [see this Review, Ser. A, ii, p. 601]. It contains in addition, 
in tabular form, a comparison of results obtained in 1916 in Kentucky 
and Tennessee by the use of Paris green and powdered lead arsenate 
against the caterpillars of Protoparce (Pfilegethontius) sexta, Joh., and 
P. quinquermculata, Haw., the lead arsenate having been found prefer- 
able in many respects. 

Sasscer (E. E.) & Borden (A. D.). Fumigation of Ornamental Green- 
house Plants with Hydrocyanic-acid Gas. — U.S. Dept. Agric., 
Washington. D.O., Farmers’ Bull. no. 880, October 1917, 20 pp. 
[Received 7th March 1918.] 

The subject matter of this bulletin has already been noticed [see 
this Review, Ser. A, v, p. 244], 

Back (E. A.). The SiWerflsh, or “ Slicker,” an Injurious Household 
Insect. — U.S. Dept. Agric., Washington, D.C.i Farmers’ Bull, 
no. 902, October 1917, 4 pp., 1 fig, [Received 7th March 1918.] 

This matter contained in this bulletin which supersedes a former 
one has already been noticed [see this Review, Ser. A, iii, p. 587], 

Yothers (W. W.). Some Reasons for Spraying to Control Inseet and 
Mite Enemies of Citrus Trees in Florida. — U.S. Dept. ' Agric., 
Washington, D.C., Bull. no. 645, 26th January 1918, 19 pp. 
[Received 4th March 1918.] 

The adoption of a system of spraying for the improvement of 
orchard conditions is only now beginning to be tested by growers, 
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who have hitherto trusted to the control of citrus pests by natural 
agencies, such as entomogenous fungi. Though there may be truth 
in the contention that it pays better to grow the lower qualities of 
fruit without treatment, than the better ones with treatment, yet 
the magnitude of the damage due to the weakening of the trees by 
scale and w'hitefly infestation is beginning to be appreciated. 

Six species of insects and mites are responsible for 95 per cent, of 
the damage to citrus trees in Florida. These, in order of destruc- 
tiveness, are Dialeurodes citri, Ashm. (citrus whitefly), Lepidosaphes 
beckii, Newin. (purple scale), Eriophyes oleivoms, Ashm. (rust mite), 
Chrysomphalus aonidum, L. (red scale), Dialeurodes citrifolii, Morgan 
(Aleurodes nubifera, Berger) (cloudy-winged whitefly) and Telranychus 
tehrius , L. (sexmaeulatus, Riley) (red spider). 

The spraying scheme recommended for the control of these is : — 

I. Paraffin-oil emulsion ; Government formula 1-66 or 1 per cent, 
of oil, for use in May. The object of spraying at this time being to 
kill whiteflies, scale-insects, and to a large extent, rust mites, it should 
be done after the adults of the first brood of whiteflies have disappeared 
and before those of the second brood appear, the fruit being then 
an inch or more in diameter. As this treatment is given before the 
rainy season begins, it does not interfere with the control work of 
beneficial fungi. 

II. Lime-sulphur solution, 3 2° Be., 1-50 to 1-75, for use in June 
and July. The main object of this application being to kill rust 
mites, it should be applied before they get very abundant and before 
any russeting appears. 

III. Paraffin-oil emulsion ; Government formula 1-66 or 1 per cent, 
of oil, for use from 25th August to 31st October. The second spray- 
ing for whitefly and scale-insects, which will also remove the sooty 
mould from the trees and enough from the fruits to allow of their being 
coloured by the sun. Soda-sulphur, 1-50, composed of 30 lb. sulphur, 
20 lb. caustic soda and 20 U.S. gals, water, may be added to this 
spray to increase its effectiveness in killing rust mites. 

IV. Lime-sulphur solution, 32° Be., 1-50 to 1-75, for use in Novem- 
ber or December. The object of this spraying being to kill rust mites, 
it may or may not be necessary, according to the degree of infestation. 

It is estimated that treatment on these lines of the 1915-16 crop 
of oranges and grape-fruit in Florida would have increased the net 
returns by over £250,000. 

Isf.ly (D.). Orchard Injury by the Hickory Tiger-moth.— U. S. Dept . 
Agric., Washington, D.C., Bull. no. 598,4th February 1918, 14 pp., 
3 plates. [Received 4th March 1918.] 

Halisidota caryae, Harris (hickory tiger-moth), the favourite food- 
plant of which, in spite of its name, appears to be walnut and not 
hickory, is also a general feeder on the foliage of deciduous trees and 
shrubs. These, however, serve as food only for the nearly mature 
larva, the development from egg to pupa mainly taking place on trees 
of the walnut and hickory family and on pomaceous fruit-trees. 
The chief injury by this insect is due to the gregarious habit of the 
larvae in the early stages, when they may strip branches or even small 
trees of their foliage, the damage in the latter case being sometimes 
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severe. After the gregarious habit is lost, the larvae scatter so widely 
that the damage they do becomes inconspicuous. 

There is one generation annually, the insect pupating in the autumn 
and hibernating in the pupal stage on the ground. The moths emerge 
in early summer, generally about the middle of June, and oviposition 
may begin 3 days later. The eggs are laid in a broad patch of from 
50 to 400 on the under-side of the leaf, all those of one mass hatching 
almost simultaneously. The larvae, which pass through nine stages, 
feed gregariously during the first, four, being surface feeders during 
the first stage. During the second stage on walnut, and the third 
stage on pomaceous fruits, they feed at the edge of the leaf, destroying 
everything except the stouter leaf veins. 

The insect is remarkably free from parasites, only one, Pimpla 
pedalis, Cress., having been recorded. 

The control recommended is that of spraying with arsenicals, which, 
however, must be done before the larvae are in evidence, as in the 
later stages they are very difficult to poison. Orchards that have been 
thoroughly sprayed for codling moth are always free from infestation. 
In the gregarious stages, the larvae are easily collected and destroyed, 
this being the cheapest and most effective way of dealing with a 
scattered orchard infestation. In young orchards, which would not 
be sprayed for codling moth, an application about the end of June 
of 3 lb. lead arsenate paste to 50 U.S. gals, water would prevent 
injury by this insect. 

Horton (J. K.). The Citrus Thrips. -17, S. Dept. Agric., Washington, 
D.C., Bull. no. 616, 14th February 1918, 42 pp., 3 plates, 10 figs. 

The greater part of the subject matter of this bulletin dealing with 
Scirtothrips (Euthrips) cilri, Moul., has already been noticed [see this 
Review, Ser. A, iii, p. 585]. New information included deals with the 
history and distribution ■ of the insect, the mode of dissemination, 
and alternative food-plants, the chief ones being pomegranate, grape, 
California pepper tree, and apricot. Frost exercises a natural check 
to a certain extent, but natural control by means of insect enemies 
is a negligible factor. The most important of these is Chrysopa 
californka, Coq., the larva of which in its early stages feeds upon 
the larvae of the citrus thrips. Climatic changes and relative in- 
adequacy of the food supply are the chief factors influencing the 
numbers of this thrips. 

Dickerson (E. L.) & Weiss (H. B.). liiocerus scurra, Germar, a 
a Poplar Leaf-hopper. — Jl. New York Entom. Soc., Lancaster, Pa., 
xxv, no. 4, December 1917, pp. 218-224, 1 plate. [Received 
12th March 1918.] 

Idiocervs scurra, of which I. gemmisimulans, L. & C., is a synonym, 
is not a native American species, but was probably introduced from 
Europe in the egg-stage on Lombardy poplar, which was the first 
ornamental tree introduced into the United States. It first attracted 
attention in 1916 on poplars in a New Jeisey nursery and is widely 
distributed in New Jersey on Lombardy poplar (Popuhis nigra italica) 
and Carolina poplar (P. deltoides). 
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The insect hibernates in the egg-stage, the eggs being laid in groups 
of 3-fi just beneath the bark of the twigs, above and concealed by 
the buds. In a severe infestation every part of a young twig is 
utilised except the tip, as many as 48-50 eggs bring found in each 
linear foot. These over-wintering eggs hatch during the latter part 
of May, and adults appear at the end of June. Females of this brood 
oviposit during the first two weeks of July, and the adults of the 
second brood begin to oviposit by the end of August. The eggs 
are parasitised by Gomtocerm maga, Gir., and also, according to 
Leonard and Crosby, by G. ovkemtus [see this Review, Ser. A, v, 
p. 72], A bug, Podrnis maculiventris, Say, has been observed on one 
occasion to attack an adult. 

The damage caused by this insect consists in the whitening and 
discolouring of the upper surface of the leaves, and in New Jersey, 
where it is becoming more abundant and widely distributed, it has 
beenfound on the poplars lining the city streets. Detailed descriptions 
of the egg, five nymphal stages, and adult are given. 

Baumberger (J. P.) & Glaser (R. W.). The Rearing of Drosophila 
ampehphila , Loew, on Solid Media.— Separate from Science, Lan- 
caster, Pa., xlv, no. 1149 5th January 1917, pp. 21-22. [Received 
13th March 1918.] 

The mass of fermenting banana generally used in rearing Drosophila 
is unsuitable for observing the beginning of oviposition. A trans- 
parent solid medium of banana agar was therefore used, being made 
as follows : — Five or six bananas were mashed up in 500 c.c. water, 
allowed to infuse on ice over-night, and then passed through cheese 
cloth. Powdered agar-agar was then added at the rate of 1J grams 
to 100 c.c. of banana infusion, which was heated till the agar had 
dissolved. The liquid was then filtered through a thin layer of absor- 
bent cotton into test-tubes. 

If adult Drosophila are inserted into the tubes and these are incu- 
bated at 35° C., small white eggs may be seen to be deposited every- 
where on the surface of the agar in a day or two. The fact that the 
average number of days required to complete the life-cycle on this 
medium is three days longer than on the ordinary banana mash and 
that some of the larvae die without pupating, shows that the medium 
is deficient in available food. Probably the amount of food might 
be increased by the addition of banana flour. 

Drosophila has also been reared on potato agar, but the results were 
even less satisfactory than with banana agar, showing that the food 
supply in potato is very small. 

Bacterial growths, which always develop on the medium, do not seem 
to affect the larvae, and fungus growths are usually destroyed by the 
larvae as soon as they hatch. 

Baumberger (J. P.). The Food of Drosophila mdanog aster, Meigen. 
—Proc. National Acad. Sci., Washington. D.G., iii, no. 2, February 
1917, pp. 122-126. [Received 13th March 1918.] 

During the rearing of Drosophila melanogaster on artificial media of 
fermented banana agar, it was observed that visible fungus growths 
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did not occur when many larvae were present. These surface growths, 
which proved to he largely yeast cells, appeared however afteT pupa- 
tion, or if only a few larvae are present. It was also found that 
adult flies, pupae, larvae and eggs invariably carried yeast cells. 
Experiments showed that a loose symbiosis exists between the two 
organisms, but that yeast is not present in the eggs or pupae of Droso- 
phila. 

From the fact that fungus growths disappear in the presence of 
larvae it was inferred that they fed upon the micro-organisms present, 
this being established as a fact by experiment, which also proved 
that the fungus is merely the food of the insect, since the larvae grew 
more rapidly on abundant dead yeast than on less abundant living 
yeast. There is also evidence that other micro-organisms may furnish 
food for these flies. 

Similar food relations may be common to a number of organisms, 
as for example the house-fly, which oviposits only in the presence of 
the odour of fermentation and always has a certain form of 
bacteria on its body in great abundance, the larvae being unable to 
survive in garbage which gives an acid reaction. Those insects that 
live in unusual media, such as strong salt water and petroleum, may be 
associated with micro-organisms that have unusual powers of oxidation. 

Since Drosophila can be reared on a synthetic medium consisting of 
inorganic salts, sugars and ammonium tartrate, it was supposed to 
possess a synthetic power as great as that of bacteria. It is, however, 
the yeast cells that are capable of synthesising the proteins from such 
a culture medium, and the insect depends on these cells for its proteins, 
having no greater synthetic power than is common to higher animals. 
Adult flies do not require proteins, but survive for a much longer 
period on sugar agar than on yeast agar, while proteins are necessary 
to the development of rapidly growing larvae. 

The habit of the larva of constantly agitating the surface and 
carrying yeast cells throughout the medium, greatly increases fermen- 
tation, and the resulting increase in alcohol may serve as a protection 
to the larvae against destructive moulds and putrefactive bacteria. 
The resulting anaerobic conditions may also increase the food value 
of the yeast cells by increasing the percentage of albumen contained 
in them. 

The number of larvae present determines the extent to which the 
yeast will be spread though a culture medium, the depth to which 
the larvae can go below the surface being also an important factor. 
This depth is determined by the consistency of the medium, since the 
larvae will go to the depth at which a bubble of air will remain attached 
to the two projecting posterior spiracles. The moment this bubble 
is lost the larva goes upward until another is found. Thus a medium 
of a jelly-like homogeneous consistency would appear to be the best 
for the artificial rearing of these larvae. 

Brues (C. T.). Adult Hymenopterous Parasites attached to the Body 
of their Host. — Proc. National Acad. Sci, Washington, D.O., iii, 
no. 2, February 1917, pp. 136-140, 1 fig. 

A small parasitic Hymenopteron of the family Scelionidae para- 
sitises the eggs of the Deccan grasshopper (Colemania sphemriouks, 
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Bol.) a species widely distributed in India. A description of this 
parasite, which probably belongs to the genus Lepidoscelio, Kieffer, 
is given under the name L. matrix, sp. n. 

The adult females firmly attach themselves to the abdomen of the 
locust, their mandibles being imbedded in the body between the 
abdominal plates. By this means, parasitisation of the eggs can take 
place immediately after oviposition by the host. 

Carver (G. W.). How to Grow the Cow-Pea, and Forty Ways of Pre- 
paring it as a Table Delicacy. — Expt. Sta. T uskegee Institute, 
Alabama, Bull. no. 35, December 1917, 24 pp, 4 figs. 

The insect enemies of the cow pea ( Vigna unguiculata) are few, the 
worst being the cow-pea bruchus, which attacks it in storage, but 
which can be destroyed by fumigation with carbon bisulphide, and 
Heliothis obsoleta (armigera) (eotton-ear worm), damage by which can 
be avoided by rotation of crops, clean and rapid cultivation and 
proper fertilisation. 


Weiss (H. B.). Oracilaria zachrysa. Meyrick, in New Jersey (Lep.). — 
Entinn. News , Philadelphia, xxix, no. 3, March 1918, p. 114. 

The Microlepidopteron, Gtaakria zachrysa, Mevr. (azaleas, Busck) 
was originally introduced into Holland from Japan and infests all 
Japanese varieties of azaleas, as well as Azalea indka, greenhouse 
azaleas being injured during the winter. In New Jersey it is known 
to occur in many private greenhouses and is considered a pest of 
some importance, commercial houses in consequence holding over as 
little azalea stock as possible from year to year. 

The larvae mine the leaves and also fold over the tips, and in some 
cases they have been suspected of eating through the buds. They may 
be controlled by means of nicotine extract’ used either as a spray 
or a fumigant, by handpicking the infested leaves, or by the use of a 
stomach poison, lead arsenate paste (at the rate of 8 lb. to 100 U.S. 
gals, water) having yielded good results. 

Glaser (R. W.) & Wilcox (A. M.). On the Occurrence of a Mermis 
Epidemic amongst Grasshoppers.— Psyche, Boston, Mass, xxv, no. 1, 
February 1918, pp. 12-15. 

Two species of grasshoppers, Melanoplus atlantis and M. bivittatus, 
are extremely bad pests of maize, wheat, oats and clover in the State 
of Vermont, but in the latter part of August and the begi nnin g of 
September 1917, the rate of mortality among them was found to be 
unusually high. This proved to be due to the presence of a parasitic 
Nematode, Mermis sp. probably M. fenuginea, which is said to be a 
common parasite of Locusta Carolina near Philadelphia. This worm, 
the females of which measure from 2 to 8 inches, was located in the 
body cavity, generally singly, though in one case as many as 40 were 
found in one grasshopper. Late in the season, the worms are known 
to emerge by boring through the body wall, and reaching the earth, 
slowly bore into the soil and coil up at a depth of 6-12 inches 
beneath the surface, undoubtedly hibernating in this position. 
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The percentage of parasitism in female grasshoppers was unusually 
high, varying from 25 to 76 per cent., that in males being 2-21 per 
cent. 

No males having been found, the life-history is obscure, and the 
maimer in which grasshoppers become infested is not known. The 
parasite being so large, it is probable that the grasshopper will prove 
to be only the secondary host. The whole subject is one for further 
investigation, since the parasite may prove to be worthy of intro- 
duction as a natural control in regions where grasshoppers are a pest. 

Wilcox (A. M.). Ascogasler carpocapsae, a Parasite of the Oriental 
Moth. — Psyche, Boston, Mass., xxv, no. 1, February 1918, p. 17. 

The oriental moth, Cnidocampa Jlavescens, Walk., a native of Japan, 
was first discovered in America in 1906, where there is the possibility 
of its becoming a widespread pest, though at present the infestation 
is confined to a small area. 

Attempts to rear parasites from the larvae and cocoons of the moth 
proved unsuccessful till June of 1917, when a single Braconid parasite 
emerged, which has been determined as Ascogasler carpocapsae, Yier., 
originally described as a parasite of Cydia pomonella (codling moth). 

Funkhouser (W. D.). Biology of the Membraeidae of the Cayuga 
Lake Basin. — Cornell Univ. Agric. Expl. Sta., Ithaca, N.Y., 
Memoir II, June 1917, 445 pp., 22 plates, 9 figs. [Received 26th 
March 1918.] 

This comprehensive memoir is a summary of seven years’ field and 
laboratory work in the vicinity of Ithaca, New York. The family 
Membracidae, whick^ilcui's chiefly in South America, Africa and 
southern Asia, is represented in North America by only 40 genera, 
many of these having only a single species. In the northern States, 
New York yields the greatest number of species, which are, however, 
not characteristic of the family. The memoir concludes with a 
bibliography of 261 works. 

Keuchenius (P. E.). Waarnemingen over Ziekten en Plagen bij 
Tabak (Derde Serie). De Tabaksboeboek ( Lasioderma ) en de 
Tabaksmot ( Setomorpha ). [Observations on Diseases and Pests 
of Tobacco. Third Series: The Tobacco Beetle and the Tobacco 
Moth.] —Reprint from Meded. Besoekisch Proefstation, no. 26, 
1917, 56 pp., 1 plate, [sine loco] [Received 4th March 1918,] 

The second of this series of papers on tobacco pests has already 
been abstracted [see this Review, Ser. A, iv, p. 79]. 

The large stocks of tobacco that have accumulated in the Dutch 
East Indies owing to the War have increased the importance of 
Lasioderma serricorne, F., and Setomorpha margalaestriaia, sp. n., as 
pests of’ this product. 

A description of L. serricorne is given, with full biological data, 
mostly from existing literature. In the Besoeki district (Java) this beetle 
began to be noticed as a pest of tobacco about 1907. This was probably 
due to the gradual encircling of the isolated drying sheds by native 
houses — thus forming permanent foci of infestation— and to the 
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increasing practice of cultivating an early crop — tobacco being thus 
placed in the baling sheds twice a year with only a short interval 
between the two occasions. The attraction exercised by light may 
be used to ascertain if a warehouse is infested, and it was in one case 
turned to account by keeping lamps burning throughout the night 
in a shed where infested tobacco was stored, thus keeping the beetles 
from escaping through cracks or other openings to adjacent uninfested 
sheds. Another method of detecting the beetles is by means of a 
bowl containing a strong sugar solution. Experiment confirmed the 
view that tobacco leaf is not attacked by the adult beetles. The 
beetles used in this test lived 23 and 28 days on an average, while 
those kept with paper lived 31 days on an average, and those with 
sugar 74 days. Immature larvae placed in a bottle half-full of white 
sugar were alive 93 days later, but had not pupated. It is improbable 
that L. serricorne attacks white sugar under normal circ ums tances, 
for all attempts to infest, from the outside, sugar in a gunny bag failed. 

In the author’s experiments a temperature varying from 23° to 
32° F., over a period of 48 hours, was not sufficient to kill all stages 
of L. serricorne. A period of 120 hours proved fatal to all stages, 
except that 4 eggs survived the treatment together with some larvae ; 
the latter however died soon afterwards. Both eggs and larvae 
should be able to resist a winter of not too great severity in Holland. 
Tobacco in the interior of the bales is seldom attacked, probably 
because of the carbon dioxide, ammonia and other gases generated 
there. 

The tobacco moth, though present for years as a pest of tobacco 
in Besocki, was first recognised to be a new pest in 1914 and was then 
described [see this Review, Ser. A, iv, p. 81]. R. van Eecke identified 
it as belonging to the genus Setomorpha, and as a result of a careful 
comparison with van Deventer’s description of Setomorpha tineoides 
the author finds it to be a new species, of which he here describes all 
stages under the name of’ Setomorpha margahestriata. This Tineid 
occurs in Java and Sumatra, being very common in the tobacco 
districts of the former island. The adult oviposits a few days after 
emerging and does not live more than a week. The eggs are laid 
in crevices by a long ovipositor. From one female 143 eggs were 
obtained. Incubation lasts 7-8 days. On hatching the small cater- 
pillars begin feeding and spin loosely woven galleries under which 
they conceal themselves. The outside of these galleries is covered 
with black excreta or particles of the leaf-surface. The black excre- 
ment characterises the injury done by S. margalaestriata, which also 
usually avoids the larger leaf-nerves. The larval stage lasts about 
3-5 weeks and the pupal about 2 weeks, the entire development of 
one generation requiring about lf-2 months. Larvae fed on wool, 
leather and old rags developed into normal adults, and in Java S. mar- 
galaeslriata is a common clothes moth, as well as the allied species, 
S. tineoides. A third clothes moth, Tinea pellwnella, is often found 
in the effects of recent arrivals from Europe. S. imrgalaeMriata was 
also found in tobacco seed, coca, maize, stored sunflower seed and in 
the seeds of some green manure plants. The preference for dark 
hiding places shown by the moths is a factor in infestation. Moths 
that had been disturbed were seen to fly up and then seek to enter 
crevices along the seams of the matting of other bales. Sometimes 
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the matting itself is attacked, so that a double covering affords no 
protection. This moth dies in piles of fermenting leaf and attacks 
the surface-layers only of baled tobacco, probably because of the 
presence of the gases mentioned above in connection with L. serricorne. 
The larvae usually pupate in the bale close to the covering. 

A temperature of 109° F, was found to kill all stages after 5 hours, 
while a low temperature of 32° F. has the same effect after 120 hours. 
Thus it may be assumed that S. margalaestriata cannot survive the 
winter in Holland. 

The various methods of disinfecting tobacco are very fully reviewed. 
Experiments were made to see if an economy in carbon bisulphide 
could be effected by prolonging the fumigation. The following 
minimum quantities are reco mm ended, either to free tobacco bales 
from L. serricorne or S. margalaestriata, or as a precautionary measure : 
(1) 185 c.c. per 35 cubic feet for a period of 24 hours ; (2) 100 c.c. for 
48 hours ; (3) 80 c.c. for 72 hours. It should be noted that in Besoeki 
6-8 bales of tobacco average about 105 cubic feet. If the tobacco is 
not baled or pressed, 32 c.c. per 35 cubic feet will effect disinfection in 
36 hours. Other substances also were tested in these experiments, 
which are described in detail. Acetylene appears to provide a substi- 
tute for carbon bisulphide, proving fatal under experimental condi- 
tions when 1 oz. of calcium carbide was used per cubic foot. Sul- 
phuretted hydrogen also appears suitable, but the quantities required 
v'ere not worked out. Hydrocyanic acid gas was found unsuitable. 
Bales that have been disinfected may become infested again from 
adjacent infested ones, but if stored in clean warehouses, they may 
be kept free from attack for years. Other infested produce, such as 
ground-nuts, cacao, coca, etc., are sources of infestation and this also 
applies to infested manufactured tobacco imported from Holland. 
The author suggests that tobacco leaf intended for shipment from Java 
should be covered by a fumigation certificate issued by the Experi- 
ment Stations. Fumigation must take place at least 7 days before 
shipment in order to ensure that all fumes have dispersed. The 
wharves must not stack other (non-disinfected) produce near the 
disinfected tobacco, and the steamship companies must also observe 
this rule when stowing the cargo. All manufactured tobacco must 
be disinfected before it is exported from Dutch and other ports. 

Both in the bales and in the sweepings other insects are found 
besides L. serricorne. and N. margalaestriata.. A small Ichneumonid 
of the genus Norbanus parasitises the pupae of the former. A mite 
of the genus Rhagidia also occurs, but the author has never observed 
it destroying the eggs or larvae. A beetle, Gonocephalmn hoffmann- 
seggi, Stev., which closely resembles 6. acutangulum, is not uncommon 
in packing sheds. Its larva attacks maize and rice and probably 
tobacco. G. haffmminscggi has been found only in tobacco infested 
with S. margalaestriata, and remains of the moth have been found in 
the stomach of the beetle, which however appears to be only a scavenger, 
for neithei it nor its larva have ever been seen to 'attack living moths 
or caterpillars. A Carabid beetle is an active enemy of the larvae of 
S. margalaestriata and of the larvae and pupae of L. serricorne, while 
the larval and adult forms of a Clerid, Thaneroclerus bngueti, Lef., 
actively prey upon Lasioderma larvae. None of these natural enemies 
are of real economic importance. 



Gray ATT (G. F.) & Posey (G. B.). Gipsy-moth Larvae as Agents in the 
Dissemination of the White-Pine Blister-Rust.— Jl. Agric. Research, 
’Washington, D.G., xii, no. 7, 18th February 1918, pp. 459-462. 

The white-pine blister-rust (Cronarlium ribicola) attacks pines 
ranging from young seedlings to mature trees 80 ft. high. The early 
occurrence of telia on the leaves of gooseberry and currant bushes, and 
the fact that the organism is not definitely known to winter on these 
plants, point to the spread of the disease by aeciospores from pines. 
The period of aeciospore production coincides with that of the hatch- 
ing of the larvae of the gipsy moth [Lymantria dispar], which eat 
away the spores and hyphae of the pine blisters, carrying away thou- 
sands of spores both on and within their bodies, the viability of the 
spores remaining unimpaired for a considerable time. 

Though wind is considered to be the most important factor in the 
dissemination of the aeciospores of blister-rust from the pine to the 
alternative host-plants, Ribes spp., yet the fact that gipsy-moth larvae 
may be blown by winds for distances of 20 miles suggests that they 
undoubtedly play an important part in the spread of the disease. 
This view is strengthened by the facts that gipsy-moth larvae have 
been found feeding on the leaves of Ribes spp., in some cases the only 
infected leaves on these plants being those showing insect injury ; 
that their habit of feeding and crawling on the lower surface of the 
leaves gives the spores carried on their bodies a good chance of causing 
infection through the stomata ; and that a small percentage of larvae 
collected from species of Ribes near infected pines actually showed 
aeciospores on their bodies. 

Fullaway (D. T.). Division of Entomology.— Hawaiian Forester & 
Agriculturist, Honolulu, xv, no. 1, January 1918, p. 7. [Received 
23rd March 1918.] 

During the month of December the insectarv handled 35,300 pupae 
of the melon fly [Dacus cncnrbitae], from which were bred 1,697 indi- 
viduals of Opius fleteheri, The parasites distributed included : — 
Optus fleteheri, 2,127 ; Diachasma tryoni, 685 ; D? fullawayi, 255 ; 
Tetrastiehus, 500 ; and Pammgrus (corn leaf-hopper parasite) 28,000. 

Lizeb (C.). Sobre la Preseneia del Chrysomphalus pawlistus, Hemp., en 
el Delta del Parand. [On the Presence of Chrysomphalus pavlistus, 
Hemp., in the Parana Delta.]— Pliy, sis, Buenos Aires, ii, no. 12, 
30th December 1916, pp. 432-433. 

The occurrence of Chrysomphalus paulislus, Hemp., is recorded on 
cultivated plants such as Laurus nobilis, L., and Ole a europam, L. 
A minute Acarid has been observed apparently feeding on the eggs 
of this Coccid. 

Lizer (C.). El Ceroplastes grandis, Hemp., nuevo para la Fauna 
Argentina. [ Ceroplastes grandis. Hemp., new to the Argentine 
Fauna.]. — Physis, Buenos Aires, ii, no. 12, 30th December 1916, 
p. 438. 

The Coccid, Ceroplastes grandis, is recorded from Argentina on 
Ilex paraguariensis. 

(C472) Wt.P2/137. X.500. 6.18. B.&FXtd. G.ll/3. A 
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Gill (J. B.}. Important Pecan Insects and their Control.— V. S. Dept. 
Agric., Washington, J9.6'., Farmers’ Bull. no. 843, September 1917, 
48 pp., 54 figs. [Received 7th March 1918.] 

The pecan tree ( Cnrya olivaeformis) is subject to the attacks of 
many insect pests, some of which injure the nuts, some the foliage 
and shoots, and others the trunk and branches. 

The most important insects injuring the nuts are : — Acrobats 
hcbescella, Hulst. (pecan nut and case-bearer), which in its larval 
stage attacks the immature nuts, one larva often destroying several 
nuts before attaining its full growth. This moth, as well as an allied 
species, A. caryhvrella, Rag., has often been reported as destroying 
one-third to three-fourths of the total wild pecan crop in Texas, it 
has three generations during the year and hibernates in the larval 
stage. Moths from these larvae emerge in May and opposition 
begins soon afterwards. The eggs are always laid on the calyx end 
of the nut and hatch in from 5-7 days. The larvae immediately 
bore into the young nuts and begin feeding, weaving a tube-like mass 
’of frass and silken threads. Tho larval period lasts from 22-29 days, 
and the pupal period for 9-13 days. 

Moths of the second generation emerge from the middle of June 
to the beginning of July, the larvae of this brood being less destructive 
than the earlier ones. The third generation appears during the first 
three weeks in August and the larvae do little or no damage to the 
nuts, which by this time are beginning to harden. 

The best method ol control against this insect is spraying with 
lead arsenate at the rate, of 1 lb. powder, or 2 lb. paste, to 50 U.S. 
gals, water, to which should be added the milk of lime from 3 lb. 
slaked lime, Three applications are required, the first just after the 
nuts have set, when they are about the size of garden peas, the next 
a week or ten days later, and the last, four or five weeks after the 
second application. 

Another pest damaging the nuts is Cydia { Laspeyresia ) caryana , 
Fitch (pecan shuckworm), the larva damaging the nut by boring in the 
husk and preventing its natural separation from the nut shell and 
the proper development of the kernel. They also lessen the market 
value of the nuts by leaving a sooty trail on the shells. The earlier 
generations attack the young green nuts, eating out the interior and 
causing them to fall, this being especially the case with the various 
species of hickory which are also attacked. This moth, of which 
there are from 1 to 3 annual broods, oviposits on either the nuts or 
the foliage, the eggs, which aTe laid singly, hatching in about 5 days. 
The larval stage lasts for three or four weeks, pupation taking place 
within the green nuts, or in the shucks of mature fruits and lasting 
for from 9 to 45 days. The insect hibernates in the larval stage in 
pecan and hickory shucks either on the ground or on trees, the maxi- 
mum emergence occurring during the last two weeks of March. 

The only practicable control measures are the gathering and burning 
of all shucks immediately after the harvesting of the nut crop, and 
the cutting down of hickory trees in the immediate vicinity of the 
orchards. 

The nuts are also destroyed by Balaninus caryae, Horn (pecan 
weevil), an insect very widely distributed throughout the country and 
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occurring on wild and cultivated pecans and hickory nuts, during 
August and September. The eggs, to the number of 3 to 7, are 
deposited in the kernel of the nut which the resulting larvae destroy, 
afterwards boring their way out to enter the soil, where they pupate 
and hibernate at a depth of about 6 inches. 

A remedial measure recommended is the extensive cultivation of 
the soil in pecan orchards to destroy the larvae and pupae by exposure 
to the air and to natural enemies, or the pasturing of pigs in the 
orchards for the same purpose. Fumigation of the nuts with carbon 
bisulphide should also prove an effective remedy against this weevil. 

The chief insects injuring the foliage and shoots are : — Acrobasis 
nebideUa, Riley (pecan leaf case-bearer), an account of which has 
already appeared [see this Review, Ser. A, vi, p. 1081 1 Coleophora 
c'lryiufoliella, Clem, (pecan cigar case-bearer) occurring also on hickory 
and black walnut and controlled by the same methods ; Proleopteryr, 
buUtana, Sling, (pecan bud-moth), which causes stunted growth and 
excessive branching by feeding on the terminal buds, but is seldom 
of sufficient, importance to warrant special spraying; Hyphnnlria 
runea, Drury (fall webworm), of which there are two generations in 
the south, the webs being found as early as May ; Datum integerrima, 
(t. R. (walnut caterpillar), which, however, rarely damages pecan 
orchards that have been sprayed with arsenieals ; Phylloxera caryae- 
caulis, Fitch (hickory phylloxera) ; and Monellia caryelh, Fitch 
(little hickory aphis), which also infests hickory and the California 
black walnut, doing, however, so little damage to pecan foliage that 
no special remedial measures are required. 

Insects injuring the trunk and branches are : — Termites, of which 
the most widespread and abundant species in the eastern United 
States is Lewotermes flacipes, Kollar. Young budded and grafted 
pecan trees have sometimes been killed bv termite attacks, the tap- 
root being completely hollowed out. This has generally occurred in 
plantations on new land containing an abundance of dead wood and 
humus. The best remedy is the removal of all decaying wood from 
orchards and nurseries. Nests, when located, may be destroyed by 
carbon bisulphide. The moth, Cossida magnified, Strecker, in its 
larval stage tunnels in the hard wood of the trunk and larger branches, 
making galleries several inches in length. The only remedy against 
this pest is the destruction of the larvae in the larger branches and 
trunk by the injection of carbon bisulphide, the holes being imme- 
diately stopped up with putty, grafting wax, wooden pegs, or moist 
clay. The beetle, Chrysobothris femorata, F. (flat-headed apple-tree 
borer), which also attacks stone-fruit trees [see this Review, Ser. A, iv, 
p. 317J, is especially abundant on pecan trees in May, and from mid- 
August to mid-September. A practicable control measure might be 
the use of trap-logs, made from newly-cut branches of oak, hickory 
or pecan, 4-6 ft. in length and 3 to 4 inches in diameter. These, smeared 
with a viscous substance and placed in the orchard at intervals of 
100 ft. or less during the late winter or very early spring should yield 
valuable results, especially in neglected orchards and those adjacent to 
extensive woodlands. The beetle, Xylobiops ( Sinoxylmi ) badhris, 
Say (red-shouldered shot-hole borer) only occasionally attacks fairly 
healthy trees, but Oncideres cingidalus, Say (hickory twig-girdler) 
ranks as a first-class pest in the pecan-growing sections of the southern 
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States. The Longicorn beetle, Chion cinclus, Drury, cannot be con- 
sidered a serious pest, provided that all dead and dying wood is 
promptly removed and destroyed by burning, this being also the best 
means of controlling Elaphidion vilhsum, F. (oak pruner), the larvae 
of which amputate the branches by gnawing a circular groove in the 
wood, leaving only the bark intact, so that they are brought down 
by the first strong wind, or even by their own weight. 

Turner (W. F.). Pecan Insects. — Georgia Stale Board Entom., Atlanta , 
Bull. no. 49, January 1918, pp. 1-37, 11 plates. [Received 21 st 
March 1918.] 

The greater part of the subject matter of this bulletin has already 
been noticed [see above], but the following additional species are 
dealt with : — Sloths of the genus Calamla, the larvae of which are 
usually present only in April and May, when they may be controlled 
by handpicking, arsenical sprays, or burlap bands ; Xyleborinus 
(Xykboras) pecanis, Hopk. (pecan ambrosia beetle), which attacks 
trees only when in an unhealthy condition, the removal and burning 
of wood so attacked being a necessary measure ; Aegeria ( Symnthedon ) 
gelifomis, Walk, (lesser pecan-tree borer), which does not cause any 
material injury ; Conolmchelus juyhndis, Lee., a weevil, the life-history 
and control of which have not yet been worked out ; and Dipbtaxis 
excavata, Lee., a leaf- feeding beetle which, if present in sufficient 
numbers, can be controlled by spraying on its first appearance with 
lead arsenate at the rate of 3 lb. paste, or 1| lb. powder, to 50 U.S. 
gals, water. 

Chase (W. W.). Helpful Hints on Dusting Peaches. — Georgia Stale 
Board Entom., Atlanta, Circ. no. 24, January 1918, 7 pp. 
[Received 21st March 1918.] 

A dust mixture suitable for spraying peach trees for the prevention 
of brown rot, peach scab and the attacks of curculio [Conolrachelus 
nenuphar ] must contain superfinelv ground sulphur and lead arsenate. 
A third ingredient, hydrated lime, serves several useful purposes, in 
that it improves the physical properties of the mixture by eliminating 
the lumps that occur in mixtures of sulphur and lead arsenate, thus 
allowing the mixture to flow more uniformly from the nozzle. Being 
cheap, it reduces the cost by displacing the more expensive sulphur, 
the injurious effect of which it also tends to neutralise. 

The proportions of these materials must depend entirely on the 
number of dustings that are to be given, a higher percentage of sulphur 
and arsenic being required in a mixture that is to be applied once 
only. For varieties of peach that require only one application a 
mixture may be used having the composition sulphur 80 per cent., 
lead arsenate 10 per cent., hydrated lime 10 per cent., which is also 
suitable for those varieties that need a second dusting 3-5 weeks 
after the c first. When three dustings are necessary, the first should 
consist of sulphur 10 per cent., lead arsenate 5 per cent., hydrated 
lime 85 per cent., to be followed 3-5 weeks later, and again 5 or 6 
weeks before the ripening period by one having the composition 
sulphur 80 per cent., lead arsenate 5 per cent., hydrated lime 15 per 
cent. 



229 


Overdosing must be carefully avoided, as a sulphur dust mixture 
tends to defoliate the trees and to crack the skin and flesh of the 
fruit when applied too heavily. It is essential that the sulphur used 
should be superfinely ground. 


OsKamf (J.) & Woodbury (C. G.). Strawberry Varieties and Cultural 
Hints. — Purdue Vniv. Agric. Expt. Sla., La Fayette, Ini., Bull, 
no. 200, 16 pp., 14 figs. [Received 21st March 1918.] 

Insects damaging the strawberry include white grubs [ Lachnostema 
spp.], which feed on the roots of a great variety of crops. In the case 
of a bad infestation, the land should be ploughed and pigs or chickens 
kept on it. The strawberry leaf-roller [Ancylis comptana], which 
oviposits in early spring, can be controlled by spraying 2 or 3 times 
at intervals of a week with a solution of 2 lb. lead arsenate paste or 
1 lb. powder to 50 U.S. gals, water. The plants should be cut and 
the patch burned over as soon as the crop is harvested. The straw- 
berry crown borer [Tyloderma. fmgariae] may be held in check by 
suitable crop rotation, and also by burning over infested areas. Poisons 
are useless against them. Sawflies, the larvae of which skeletonise 
the leaves, and strawberry weevils \Antho nonius signatus], which 
destroy the staminate flowers and feed on the pollen, may both be 
controlled by thorough spraying with lead arsenate. 


Oskamp (J.) & Woodbury (C. G.). Varieties of Blackberries and 
Raspberries with Notes on their Care— Purdue Vniv. Agric. Expt. 
Sla., La Fayette, Ini., Bull.no. 201, August 1917, 12 ppl, 6 figs. 
[Received 21st March 1918.] 

Blackberries and raspberries are seldom attacked by leaf-eating 
insects, but in the event of their appearance, spraying with lead 
arsenate is an effective control. 

The crown borers, which attack the roots or canes near the ground, 
can only be dealt with by examining each plant and destroying them 
when found. Plants attacked by the cane borer [ Oberea bimacuhta], 
which girdles the young canes near the top, must be dealt with by 
cutting off the affected canes below the girdle and burning them. 


Oskamp (J.) & Woodbury (C. G.). Gooseberries and Currants. — Purdue 
Vniv. Agric. Expt. Sla., La Fayette, Ind., Bull. no. 207, August 
1917, 11 pp,, 10 figs. [Received 21st March 1918.] 

The four types of insects that attack gooseberries and currants 
may be controlled as follows Scale-insects infesting the stems, by 
a winter spray of concentrated lime-sulphur, 1 U.S. gal. “to 8 U.S. 
gals, water ; leaf eating caterpillars by poisoning with lead arsenate, 
2 lb. paste, or 1 lb. powder, and 2 lb. lime to 50 U.S. gals, water ; 
borers, by cutting out and burning all infested canes in the spring, 
before the borers emerge ; Aphids, by spraying with nicotine sulphate, 
1 fluid ounce to 8 U.S. gals, water, with i oz. laundry soap added. 
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Troop (J.) & Mason (P. W.). Some Common Garden Insects.— Purdue 
Univ. Agric. Expt. Sta., La Fayette, Ind., Circ. no. 64, July 1917, 

15 pp., 9 figs. [Received 21st March 1918.] 

As its name indicates, this bulletin deals with the common insect 
pests of cabbage, cucurbits, onions, potatoes, maize and tomato and 
recommends the usual contact and poison insecticides. 

Sayre (C. B.) & Woodbury (0. G.). Mint Growing in Northern 
Indiana.— Purdue Univ. Agric. Expt. Sta., La Fayette. Ind., Circ, 
no. 65, August 1917, 14 pp., 8 figs. [Received 21st March 1918.] 

Mint is not usually damaged by insects, though in some seasons 
cutworms and grasshoppers may become serious pests. They may 
both be controlled by means of a poisoned bait composed of 50 lb. 
wheat bran, 2 lb. Paris green, 6 finely chopped oranges or lemons 
and enough cheap molasses and a little water to bring the mixture 
to the consistency of a stiff dough. As cutworms feed during the 
night, and grasshoppers in the morning, the bait should be distributed 
broadcast in small lumps during the evening. 

Reed (H. J.) & Woodbury (C. C.). The Planting and Care of the 
Young Apple Orchard. — Purdue Unit. Agric. Expt. Sta., La Fayette, 
Ind., Circ. no. 67, August 1917, 20 pp., 14 figs. Received 21st 
March 1918.] 

As a preventive measure against the attacks of insects and diseases, it 
is advisable to spray a young orchard during the first part of May and 
again at the beginning of July with a mixture of 1 U.S. gal. concen- 
trated lime sulphur solution (32° Be.) to 40 U.S. gals, water, 1 lb. of 
lead arsenate powder or 2 lb. paste, being added to every 50 U.S. 
gals, of spray solution. 

In the event of the appearance of the San Jose scale (Aspidiotits 
perniciosiis), the orchard should be given a dormant spray in spring 
of 1 U.S. gal. concentrated lime-sulphur solution to 71 U.S. gals, water. 

Reed (H. J.) & Woodbury (C. G.). Melon Growing in Indiana — 
Purdue Univ. Agric. Expt, Sta., La Fayette, Ind., Circ. no. 68, 
August 1917, 16 pp., 14 figs. [Received 21st March 191S.] 

The chief insects damaging melons are the striped beetle [Diabrotka 
vittata .], which attacks the young plants as soon as they appear above 
ground, and the melon aphis [Aphis gossypii], which feeds on the 
under-surface of the leaves, causing them to curl. The former can 
be controlled by a mixture of 2 parts air-slaked lime and 1 part tobacco 
dust. Another mixture that may be sifted over each hill in small * 
quantities consists of land plaster (finely ground gypsum) or sifted ashes, 
to which 'a small quantity of turpentine (4 oz. to a peck of ashes) 
has been added, jio successful method of dealing with this pest on 
a large scale has yet been devised. 

Aphis gossypii has been successfully dealt with by spraying the 
under-side of the leaves with a dilute nicotine solution, using 1 part 
40 per cent, nicotine sulphate solution to 800 parts water, which is 
about equivalent to 1 pint to 100 gals, water. 
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Oskamp (J.) & Woodbury (C. G.). Peach Growing in Indiana.— 
Purdue Univ. Agric. Expt. Sta., La Fayette, hut., Circ. no. 69, 
September 1917, 24 pp., ID figs. [Received 21st March 1918.] 

Insects injurious to the peach are the cureulio beetle [Conotrachelus 
nenuphar}, the black peach aphis (A. perskae-niger) and the peach 
tree borer [Aegeria exitiosa}. 

The cureulio which oviposits in the young fruit, causing it to become 
knotty and exude gum, may be controlled by spraying with lead 
arsenate at the rate of 2 lb. paste, or 1 lb. powder, and 2 lb. lime to 
DO U.S. gals, water. 

In cases of black peach aphis infestation the under-sides of the 
leaves should be thoroughly sprayed with 1 pint of 40 per cent, nicotine 
sulphate to 100 gals, water. 

The peach-tree borer can be successfully dealt with only by the 
method of worming, or cutting out the larvae from the trunk, during 
August and September. The operation may be simplified by mounding 
up the earth at the base of the trees before egg-laying begins in June, 
thus compelling the larvae to enter the trunks at. a higher level, where 
they can be more easily reached. 

den Door (J. E. A.). Lasioderma en Aiiobium in Koriander- en Kar- 
wei-Zaden. [Lasioderma and Anobium in Coriander and Cura wav 
Seed.] — Meded. Deli Proef station, Medan, x, no. 8, December 
1917, pp. 190-202. [Received 20th March 1918.] 

As a result of the circular drawing attention to coriander (Corian- 
dntm sativum ) and caraway (Carmn carui) as hosts of Lasioderma 
serricorne [see this Review, Ser. A, v, p. 417], 88 samples of coriander 
and 83 of caraway were received from 54 estates. Of these, 19 of 
coriander (22 per cent.) and 44 of caraway (52 per cent.) were infested 
with L. serricorne. In the 88 coriander samples, 38 individuals of 
L. serricorne wore found (04 per sample) and 468 in the 85 samples 
of caraway (5-5 per sample). Of the 54 estates, 33 per cent, suffered 
from infested coriander and 63 per cent, from infested caraway. The 
number of estates where /.. serricorne occurred — in either or both 
seeds —was 78 per cent. In 41 per cent, of these caraway alone was 
infested. The greater attractiveness of caraway seed is therefore 
apparent. 

There does not appear to have been any direct relation between 
the infestation of these seeds in a given estate and the infestation 
of the same estate’s tobacco crop in 1916. This does not imply that 
these seeds may not be dangerous, as the presence of any Lasioderma 
beetles near the tobacco may start, an infestation. Two other products, 
however, are still more important sources of infestation. The first 
is the tobacco which the work-people bring with them into the ferment- 
ing and sorting sheds, while the second is the dried Toot of Curcuma 
longa , used as a medicine, dye-stuff and spice. This latter is highly 
attractive to /,. serricorne and favourable to its development. As 
coriander and caraway are usually stored in separate divisions of 
the same box together with this root, it is probable that they become 
infested from it and the data collected seem to confirm this. 

In examining the samples it was found that the injury done by 
L. serricorne to these products was unimportant compared with that 
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of other insects, of which the chief was the beetle, Anobium paniceum, 
L. As at first sight this Anobiid might be mistaken for L. serricome-, 
some of the distinctions between them are mentioned. A. pankeum 
appears to be a constant pest of both caraway and coriander. It is 
parasitised by a small black Hymenopteron, as yet unidentified, and 
experiments show that this parasite is also able to live in L. serricome 
and probably does so under natural conditions. Anobium larvae in 
coriander seed were parasitised twice as much as in caraway. Up 
to the present no injury to fermented tobacco by A. paniceum has 
been observed on the East Coast of Sumatra. It has been recorded 
in North America as a very unimportant pest in this connection. 

The whole of the investigations recorded point to the necessity for 
inspecting strictly the estate shops, as they provide conditions favour- 
able to L. serricome. Infested Curcuma root may be disinfected 
with about 10 c.c. of carbon bisulphide used in a kerosene tin. 

Honing (J. A ). The Destruction of Tobacco Plants after Harvesting, 
a necessary Measure against Phthorimaea operculella.—Med. Deli 
Proejslation. Medan, x, no. 8, December 1917, p. 208. [Deceived 
20th March 1918.] 

A circular is published advising that all tobacco plants be uprooted 
and burnt after the harvest, as numerous side-roots arc developed 
and the lowest of these remain alive for months after the main root 
has perished. In the side-roots of three tobacco plants left standing 
no less than 20 living larvae of Phthorimaea operculella ( Lita solanella) 
were found, together with 6 empty pupal cases. 

HoErKE (W.). Verslag over het Jaar 1916-17. [Report on the Year 
1916-17.] — Meded. Proefstation Midden-Java, Salatiga, no. 28, 
1917, pp. 10-33. [Received 23rd March 1918.] 

The important question of the food-plants of Acrocercops cramerella 
(cacao moth) received attention during the year. In 1913, Cyrwmetra 
cauliflora was found to be an important food-plant of this pest in 
spite of the fact that it is an introduced plant from India, where the 
moth is unknown. Neither the indigenous Cynometra ramijlora nor 
a related plant, Maniltoa gemmipara, appear to be attacked by 
the cacao moth. Up to the present some small -moths, related to 
A. cramerella, and probably new to science, have been found on Saraca 
declinata, Bauhinia variegata and other plants of this genus, Caesal- 
pinia sap-pan and Jalropha curcas. All these moths are attacked hv 
parasites and these plants may prove useful, if grown near cacao, as 
the parasites of A. cramerella may thus find hosts among them at 
the time that the operations known as “ rampassen ” [see this Review, 
Ser. A, i, p. 57] are being carried out. 

This report also contains abstracts from the departmental report of 
Mr. P. van der Goot. An investigation, as yet incomplete, was made 
to determine if Ilebpeltis actually oviposits and its larvae develop 
on various plants commonly believed to be food-plants of this pest. 
In addition to cacao it can be definitely said that H. antonii can 
develop fully on Armna muricaia (sour sop), Bixa oreUarn, Ceiba 
pentandra, Eryngiwn foetidum, Melastoma malabathricum, Psidinm 
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Helopeltis eggs were noticed on Capsicum annuum, Chrysanthemum 
frukscens, Cynometra caulifiora, Mangifera sp., Nephelium lappaceum 
and Tamarindus indkus. In spite of repeated tests Hekpeltis was 
not seen to oviposit on Ageratum conyz>ides, Artocarpw intcgrifolia, 
Bidens sp., Durranta plumieri, Ficus sp., Tephrosia Candida and 
X. rogdii, though in the case of the two last-named a planter has 
reported the presence of larvae on them [see also this Review, Ser. A, 
v, p. 415]. Tests seem to show a marked preference of Helopeltis 
for cacao over E. foetuhm, M. mnhbathricum and Tephrosia - , so that 
these plants cannot be used as traps. 

A serious infestation of the seeds of various species of cowpeas by 
the small Bruchid, Bruchus (Paehymerus) chimensis, L., led to obser- 
vations by Mr. Van der Goot on its habits, as there seemed to be 
special ground for fearing its capacity for inj uring the seed of Tephrosia 
Candida and other important green manure crops. The eggs are laid 
in the stored seed of various Leguminosae, and the larvae hatch out 
in about 4 days and bore into the seed directly beneath the egg. Both 
larvae and pupae are completely hidden within the seed. The adult 
gnaws a round hole in the skin of the seed. It mates a few hours 
after emergence and begins to oviposit within 24 hours. It does not 
live more than a fortnight. The entire development of B. chinensis 
is short, occupying from 28 to 32 days. From 50 to 70 eggs are laid 
by a female and of these at least 60 per cent, develop into adults. A 
small unidentified Chalcidid parasitises the larvae ; it appears to 
develop in 21-23 days. B. chinensis does not attack all Leguminosae 
to the same degree. Arachis hypogaea (ground nut) and Cajanus 
indicus (pigeon pea) appear to suffer very severely. The beetle also 
seems to develop perfectly in Vigna caljang var. Though eggs were 
laid in captivity in the seeds of Glycine soja no larvae developed. On 
the seeds of Tephrosia Candida and Lc-ucaem glauca only a few eggs 
were kid and they did not develop. According to Chittenden, B. chi- 
nensis oviposits in the open in the flowers of various Leguminosae, 
but an investigation of this point with T. Candida proved negative, 
The larvae of another Bruchid, as yet undetermined, were sometimes 
found in the pods of T. Candida. 

Mathesox (R.). The Poplar and Willow Borer. — Cornell Univ. Agric, 
Expt. Sla., Ithaca, N.Y., Bull. no. 388, April 1917, pp. 457-483, 
1 plate, 17 figs. [Received 27th March 1918.] 

The subject matter of this bulletin has already been noticed from 
another source [see this Review, Ser. A, iv, p. 69]. 


KxroHT (H. H.). A Revision of the Genus Lygus as it occurs in 
America north of Mexico, with Biological Data on the Species from 
New York. — Cornell Univ. Agric. Expt. Sta., Ithaca, H.Y., Bull, 
no. 391, May 1917, pp. 555-645, 1 plate, 50 figs. [Received 27th 
March 1918.] 

This revision of the genus Lygus has been undertaken owing to 
the need among economic entomologists of a systematic work to aid 
nr the accurate determination of the species. 
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It includes the well-known tarnished plant-bug, Lygus pralensis, L., 
a cosmopolitan pest of long standing on a variety of plants of economic 
value. Other species such as L. invitus. Say, and L. communis var, 
novascotiensis, Knight, during the past five years have become serious 
pests of pears and apples ; hence there is a strong probability that 
other forms now present on native wild vegetation may change their 
food-habits and attack cultivated plants. A list is given of G7 species 
and varieties arranged in 6 sections, 34 species and 10 varieties being 
described as new. 

A bibliography of 78 works is appended. 

Koxdo (T.). Ni-san-ka Meichu. [The Two- and Three-brooded Rice- 
Borers.]— Rinji-hokoku [Extra Report], Nagasaki Agricultural 
Experiment. Station , no. 18, 20th May 1917, 8 plates, 103 pp. 

This report describes in detail the morphology, life-histories, habits 
and methods of control of two moths, viz:- Chilo simplex , Butl., 
commonly known as the two-brooded rice-borer, because it has two 
generations, and Schoenobius incerlelhts , Wlk. (biptindifer, Wlk.), the 
three-brooded rice-borer. These two insects arc the most important 
rice pests in Japan. 

All the stages of Vhilo simplex are. described in detail. It winters 
within cut-off stems or stumps as a larva, which pupates at the end 
of March or April and appears as an adult from the beginning of May 
to July. The moth oviposits on the rice leaves and the resulting 
larvae bore in groups into the stalk of the plant, causing withering 
of the heart. These larvae, after having devoured the contents of 
the stalk, pupate in the middle or end of August. The adults appear 
at the end of August or the beginning of September. The next 
generation of larvae again bore into the stalks, injuring the leaf- 
sheath on route. The first evidence of injury by this pest, is therefore 
a change in the colour of .the leaf-sheath, which is followed by a 
withering of the ear. The fully fed larvae of the second brood hiber- 
nate mainly in the cut stalks and pupate in the following year. The 
moth, which hides by day and becomes active at night, is readily 
attracted by lights. The eggs are laid in masses of 2,500-3,000, or 
more, though a female may deposit from one to twelve masses 
containing about 200 eggs on an average. The eggs of the first brood 
are usually laid on the upper surface of the leaf near the tip, while 
those of the second are found at the point of juncture of the leaf- 
sheath and the stalk. When the larva bores into the young rice 
plant in the field after transplanting, the leaf-sheath is often injured 
with the result that the leaf falls and floats on the water, these floating 
leaves being considered a sign of injury by the first brood larvae, 
whereas a change in the colour ol the leaf-sheath is similarly charac- 
teristic of infestation by the second brood. Well-developed and 
manured plants suffer more injury than weakly ones. Though this 
borer winters chiefly in the stubble of rice-plants, it may also hiber- 
nate in the stems of Amarantus blilum, Cephalolaxus drupacea, Cyperus 
iria, Andropagon sorghum, Eleusine indim and Scirpus erwphorum. 

As regards preventive measures collection of the moths may be 
effected either with nets or trap lanterns. Of the latter the author 
describes 37 different types and quotes the results of experiments with 
these at the Kiushiu branch of the Imperial Agricultural Experiment 
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Station. Doubts have been expressed as to the efficacy of these 
lanterns, because it frequently happens that male moths or females 
that have already oviposited are the only ones trapped by this means. 
In another case various injurious insects were only attracted to the 
field, but not killed by the lantern, while many beneficial ones were 
destroyed in it. Other measures arc collection of the egg-clusters, 
removal of the outer and more vigorous shoots in which larvae tend 
to collect, and gathering the floating leaves which often enclose the 
larvae. Cutting off the infested stalks early in July is very effective 
in exterminating the first brood larvae. Submerging the rice stubbles 
is also effective, if care be taken to prevent the escape of floating 
larvae. Removal of the stalks on which the leaf-sheath has changed 
colour is the best measure against the second brood larvae. This 
should be done from the end of August till the end of September. 
Special treatment of the rice straw is of importance ; as this is utilised 
for various purposes, total destruction is impossible. It should either 
be tightly heaped in order to prevent the emergence of moths from 
the larvae that are enclosed in it, or it should be closely covered with 
mats or similar material so as to prevent the escape of the adults. 
Soaking the straw in hot water or fumigation with carbon bisulphide 
mav in certain cases be practicable. Raking over the heaps of straw 
in the spring, when the hibernated larvae are emigrating, is also 
considered an effective measure. Burying or burning the stubble 
and removal of weeds around rice fields may also be of some value. 

The second part of this report deals with S choenobius incertelhts. 
Wife., of which all the stages are described in detail. This moth 
usually appears three times a year, though in certain places there are 
only two generations. The larva passes the winter within .the rice 
stubble and pupation takes place in April or May of the following 
year, the moths of the first brood appearing shortly afterwards. 
These oviposit on the rice-leaves near the tip. The larvae hatched 
from these eggs bore into the stalk and pupate in July, and those of 
the next generation in the latter part of August. The moths derived 
from these give rise to the hibernating larvae. 

In habits 8. intxrlalhis differs from C. simplex mainly in the following 
points. In S. incerlellus the egg-cluster is covered with hairs from 
the body of the parent, while in C. simplex it is naked. In the case 
of S. incertelhts the eggs are always laid at the tips of the leaves, 
while in C- simplex they are laid in the leaf-sheath in the case of the 
second generation. In the former species the larvae that hatch from 
the egg-cluster bore one into each rice-stalk, whereas in the latter 
species they all collect in a single stalk ; so that in the former case 
the injury is widespread, while in the latter it is more concentrated. 
In the case of R. incertelhts each rice-stalk being only moderately 
injured, it continues to stand in the field without losing its original 
green colour; while injury bv C. simplex causes the stalk to become 
bleached and usually to break down. As the larva of S.'incertelhis 
bores directly into the rice stalk, without affecting the leaf-sheath, 
the changed colour of the latter, so characteristic of infestation by 
('. simplex, is never seen. The larvae of the last brood of C. incertelhts 
pass the winter mainly within the stump of the plant, while those 
of C. simplex do so chiefly in the cut-off stems and only occasionally 
in the stump. 
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Upon, the whole S. incerlellus is responsible for the more serious 
damage. Remedial measures against S. incerlellus are similar to 
those against C. simplex. The best of all, since the larvae of this species 
have to pass the winter within rice stubble, is burning, cutting or 
burying the stubble and stumps or submerging them in water. 

The natural enemies of these two borers, besides insectivorous birds 
and predaceous insects, include two unidentified parasites infesting 
the eggs and Amyosoma ckilonis, Vier., Ophiondlus bigutMus, Mats., 
ApaiUeles ( Stenopleum ) chihcida, Vier., A. simplicis, Vier., Lissonota 
japonic®, Mats., Chelonis mumkatae, Mats., and Microplitis aomoriensis, 
Mats., infesting the larvae. A few biological notes on some of these 
are given. 

Takaiiashi (S.). Tokuyosakumotsu no gaichu to shiteno okinkame- 
mushi ni tsuite. [Chrysocoris grandis, Thunb., an injurious Insect 
of a special Crop.] — Kmchusekai [Insect World], Gifu, xxii, no. 1, 
15th January 1918, pp. 6-11, 1 fig. 

Aleurites cordata is generally planted as a useful tree in Japan, and 
oil is obtained from the fruit. No insects injurious to this tree seem 
to have been recorded until recently, when the author has observed 
the Limacodid, Parasa consocia, \Vlk., an undetermined Tortricid, 
and the Pentatomid bug, Chrysocoris grandis, Thunb., to do no small 
degree of injury to it. The two former insects damage the leaves, 
while the latter, though it has hitherto been regarded as a rare insect 
in Japan, is found in abundance and punctures the fruit of Aleurites 
cordata with its rostrum, causing it to fall before it is ripe. The 
adult and nymphal stages and the life-history are described. It has 
probably two broods a year and passes the winter in the adult stage, 
ovipositing on the lower surface of the leaf in July. The newly 
hatched larvae at first attack the leaves and then the buds, inflicting 
however only minor injuries on the plant at this stage. Adults of 
this generation appear in August and these, as well as the nymphs 
arising from them, begin to attack the fruit. The ripe fruit having 
a hard shell can withstand attack, but unripe fruit sooner or later 
falls and decays. The adults of the second brood may be seen as 
late as November, and possibly hibernate under stones. The author 
believes that Tsuruga and its vicinity is the only infested locality, 
and that contrary to the opinion of Professor Matsumura, this insect 
may not be universally distributed throughout Japan. As a remedial 
measure, the insect may be killed on the trees by means of pine-torches. 
Kerosene emulsion mixed with insect powder may also be effective 
against the young nymphs, but has not yet been tested on the spot. 

J epsox (F. P.). Division of Entomology. — Dept. Agric. Fiji, Ann. 
Rept.forthe Year 1916, Suva, 20th November 1917, pp. 16-25. 
[Received 1st April 1918.] 

Bananas in Fiji during the year under review were attacked to 
some extent by Cosmopolites sordidus (banana borer), though the 
damage done was slight, probably owing to the wet season. The 
scale, Aspidiotm destructor ( transparens ) was prevalent throughout the 
year, spraying having been interfered with by the excessive amount 
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of rain. Fruits left to ripen naturally were pierced by fruit-sucking 
moths, the fruit-fly (Drosophila ampelophila) ovipositing later in the 
punctures. The natives protect the young bunches from the larvae 
of the scab moth [Nacoleia octosema ], which attack them as they are 
forming, by placing in them the leaves of an unidentified bush which 
destroy or repel the larvae. 

Observations of Levuana iridescens (coconut leaf moth) have shown 
that this insect does not migrate or hibernate, but carries on its 
development through the ordinary stages from May to August in 
very limited numbers and only on certain individual palms. This 
apparent disappearance each year seems to be due to the wholesale 
destruction of the larvae by the bug, Canlheeom cyanoca-ntha, Stal, 
which develops rapidly and preys on them voraciously at the time 
when the attack of L. iridescens is at its worst. An unidentified Attid 
spider is also a formidable enemy of the larvae and adults of L. irides- 
cens. Considerable damage was also done by the larvae of this moth 
to Oreodoxa regalis (royal palm), Sagus vitiensk (sago palm) and 
Areca catechu (betel or areca nut) in the Botanical Gardens, Suva, 
where they might be checked by spraying with 30 oz. lead arsenate 
to 25 gals, water. Coconuts were also attacked by Aspidiotus destructor, 
found also on avocado pear, rubber, papaw and ginger. It can be 
effectively dealt with by spraying, though only young palms could be 
treated in this manner. Considerable damage was done to young 
coconuts in some localities by swarms of Phasmids. On young trees 
they are best dealt with by handpicking. In the case of older trees, 
they may be made to release their hold and fall to the ground by 
lighting a fire giving off dense smoke at the base of the tree. By 
this means also, the eggs that are dropped to the ground by the female 
are destroyed. Minor pests of coconut during the year were Prom- 
cotheca reichei (coconut leaf-miner) and Trachycentra calamias, Meyr., 
boring in the base of coconut leaves. 

Cacao leaves were often badly damaged by Adoretus-temimaeubtus, 
Waterh. (Japanese rose beetle), a pest difficult to deal with by artificial 
means, but successfully controlled in Hawaii by a species of Scolia. 
Phthorimam operatkUa (tobacco leaf-miner) caused damage to young 
plants in nurseries. 

Oranges were punctured by a fruit-piercing moth, probably 
Olkreis fulbnica, L., which oviposits on the leaves of Erythrina indica, 
the larval period occupying 21, and the pupal, 17 days. The eggs 
are parasitised by Chalcids, while a black ant devours the eggs, larvae 
and pupae. The so-called hornets (Polistes hebraeus) also attack the 
full-grown larvae. Attacks of Chionaspijs citri (orange snow scale) 
and Chrysvmphalus ( Aspidiotus ) aurantii (California red-scale) were 
reported, but these pests are easily controlled by spraying with lirne- 
sulphur solution. A fruit-fly. Docks passijtorae, was occasionally 
found attacking mandarins, but the damage being insignificant, no 
special treatment is necessary. An unidentified fruit-fly attacked 
kavika fruit ( Eugenia sp.). * 

A Sphingid moth was found destroying the leaf surface of Cobmsia 
antiquanm. If attacks, which occur from June to October, become 
serious, they should be easily controlled by arsenical sprays. 

Euscepes (Cryptorrhynchus) batatae, Waterh. (sweet potato weevil), 
caused considerable damage to sweet potatoes ( Ipomoea batatas) on 
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one estate, no method ot dealing with this pest in the growing crop 
being known at present. It is recommended that diseased tubers 
and all trash should be destroyed by burying with lime and that 
planting should be undertaken on fresh ground. 

The scale, Chionaspis dubia, Mask., was reported as attacking several 
species of ferns, and the larvae of Prodenia lilura, the flowers of 
begonia, other flowering plants. 

The Agromyzid lantana seed-fly, introduced from Hawaii in 1911, 
appears to be thoroughly established and to be exercisiug an important 
check on the troublesome lantana weed. 

Petherbridge (F. R.). The Control of the Apple Capsid Bug by 
Spraying. — Jl. Bd. Agric., London, xxiv, no. 12, March 1918, 
pp. 1401-1410, 8 figs. 

The experiments recorded in this paper are a continuation of those 
carried out during the season of 1916 [see this Revieiv, Scr, A, v, p. 290], 
Observations on the amount of damage done by PJesiocoris rugicoUis 
(apple capsid bug) throughout the season showed marked reduction 
due to spraying. Details of the experiments are given. Soft-soap 
and nicotine, and soft-soap and pyridine, both proved effective washes 
against Capsids ; for the former, with soft water 10 lb. of soap per 
100 gals, or even less is sufficient, but with hard water more may be 
necessary ; from 7 to 8 oz. of nicotine is required. The best time 
for spraying varies with the season, but, as a rough guide, about 10 
days after the first markings of the leaves by the Capsids the first 
spray should be given, as then most or all of the bugs will have hatched. 
The date is usually about a week before blossoming. When two 
sprays can be given, these should be once before blossoming and 
once just after blossoming. As eggs are laid in the twigs, care should 
be taken not to plant nursery stock from an infested area in a non- 
inf ested one. 

Lees (A. H.). Nicotine-Paraffin Emulsion. — Jl. Bd. Agric., London, 
xxiv, no. 12, March 1918, pp. 1411-1415. 

Suggestions for the best contact insecticides for certain sucking 
insects are given in this paper with a view to reducing the number 
of spraying operations wherever possible, while labour is so difficult 
to obtain. In the author’s opinion, the most satisfactory spray is a 
2 per cent, paraffin emulsion. Used alone this emulsion is capable 
of killing Aphids and many other sucking insects, but is not powerful 
enough to kill Capsids, caterpillars or beetles. The addition of | per 
cent, of nicotine renders it much more efficacious. The formula is 
then soft soap, 20 lb. ; paraffin, 2 gals. ; nicotine, ) lb. ; water, 
100 gals. The soft soap is first dissolved in a to 10 gals, of boiling 
water. The paraffin is then taken up in a garden syringe with a rose 
attached ^uid squirted violently into the soap solution, thus obtaining 
an emulsion. The nicotine is then added and the mixture diluted to 
100 gals, in all. Capsids are killed when thoroughly wetted by this 
spray, while larvae of the cabbage white butterfly [Pieris brassicae] 
remained motionless on the leaves and finally died. Larvae of the 
gooseberry sawflv [Pteronu-s ribesii] when hit by the fluid fall to the 
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ground. If thoroughly wetted they die, but if only slightly wetted 
thev recover and crawl up the bush again. It is therefore advisable 
to follow the first spraying with a second treatment of the ground 
underneath the bushes. This fluid is only intended to replace lead 
arsenate against this pest when there is danger of poisoning the fruit. 
The raspberry and loganberry beetle [Byturus tomentosus] has been 
found very difficult to control. The usual method has been to shake 
the canes in the spring, when the beetle appears, over tarred sheets or 
into pans covered with tree grease. This is useless, as the beetles 
can only be dislodged by picking them out. A trial with nicotine- 
paraffin emulsion showed that while the insects that were thoroughly 
wetted were killed, those slightly wetted simply moved elsewhere. It 
was therefore found necessary to carry out a preliminary spraying 
to draw the beetles into the open ; paraffin emulsion alone was suffi- 
cient to do this. After five minutes this was followed by a second 
spray with nicotine paraffin emulsion. This double spraying was done 
three times, once a week, and was then stopped for fear of scorching the 
leaves. The results were satisfactory ; no damage was apparent to 
the flowers or the set of the fruit. Fungicides containing salts of 
ammonium, potassium or sodium may be added to this spray, but 
not lime-sulphur, Bordeaux or Burgundy mixtures. 

It is noted that though nicotine itself is safe to use on fruit that 
will shortly be eaten, nicotine sulphate is not volatile and remains 
on the fruit for a considerable time. 


31aj.ly (C. W.). Natural Enemies of tha Argentine Ant, Iridomyrmex 
Iwnilis, Mayr. - S. African Jl. Sci., Cafe Town, xiv, no. 5, 
December 1917, pp. 245-247. [Received 2nd April 1918,] 

iridomyrmex humilis (Argentine ant), ol which a full account has 
already appeared [see this Bedew, Ser. A, i, p. 325], is a serious insect 
pest in S. Africa, where it is practically free from natural enemies. 
The fact that it is not regarded as a serious pest in its native country 
of 8, America, seems to point to the existence there of other species 
of ants, the absence of one or more of which in certain parts would 
account for its greater abundance in those districts [see this Bedew, 
Ser. A, ii, p. 252]. Although practically immune from attack, this 
ant is very aggressive, no other species of ant except an occasional 
colony of Dorylus hdcolus having been found at the Cape in areas 
infested by it. In view of the difference in behaviour of this ant in 
countries where it is native and introduced, efforts should be made 
to arrive at the facts of the ease, so that the introduction of controlling 
agents may be undertaken, should this be deemed advisable. 


Jack (R. W.). The Maize Beetle ( Heteronychus m ashunus, Pering.).— 
Rhodesia Agric. Jl., Salisbury, xv, no. 1, February 1918, T>p. 10-15, 
2 plates. 

Heteronychus nmshunus (inaize beetle) has caused considerable loss 
to maize growers in various parts of Mashonaland and Matabeleland 
for some years past. The beetles become active with the first heavy 
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rains, remaining tinder the surface of the soil during the day and 
crawling or occasionally flying at night. Moist soil is absolutely 
essential to them, specimens in confinement having survived for a 
year or more in wet soil. It is however unlikely that a large proportion 
survive the winter in the field and they are not observed in any 
numbers after February. Eggs are laid during the wet season a few 
inches below the surface of the soil in small pockets in the tunnels 
made by the beetle, the incubation period being about 15 days. The 
grub feeds entirely upon decayed vegetable matter in the soil, and 
there is no evidence that it injures plants in any way during this stage 
of its development. Winter is passed mainly in the grub stage, though 
larvae hatching in September and October develop very quickly and 
may produce adults in December to February. Pupation apparently 
occurs during late September and early October ; the adults fre- 
quently leave the pupal skin but remain within the cell until heavy 
rains produce favourable conditions for their emergence. The pupal 
cells are constructed about four inches below the surface of the soil,, 
the pupal stage occupying between 3 and 4 weeks. The most serious 
injury is that caused to maize, the natural food of the beetles probably 
consisting entirely of succulent grasses. Maize, kaffir-corn, wheat, 
oats and barley have all been attacked in experimental cages. The 
insects attack the seed as it germinates and the plant at almost anv 
stage of its growth. The young shoot from the seed is frequently 
destroyed, so that the plant does not appear above ground. In 
larger maize plants the beetle cats into the stalk an inch or two below 
the soil surface, causing the centre of the plant to wither though the 
outer leaves may still be green, and plant after plant is thus injured 
by one insect. 

The grubs can only exist in rich, low-lying land, though the beetles 
may range, further afield and do damage on lighter soils adjacent to 
their breeding ground. It is obvious that the presence or otherwise 
of suitable breeding grounds determines whether the beetles can 
increase sufficiently to constitute a serious pest. The greatest damage 
has been recorded on land that has been under cultivation for a number 
of years, Probably cultivation encourages the pest by making the 
soil easier for the grubs to penetrate ;. as they are no{ dependent upon 
growing plants for nourishment the lack of natural vegetation would 
not affect them. Numerous attempts to attract the beetles to 
poisoned bait of arsenic in sugar or treacle solutions have failed. 
The practice of collecting the beetles by children is a slow method. 
Unfortunately experiments with remedial measures have as yet been 
impossible, but the following methods which apply to the breeding 
places only, are suggested as worthy ol experiment. Improved 
drainage is likely to chock the increase of the pest. Ploughing the 
area in late summer and leaving the surface in ridges during the dry 
season should render the land dry to a greater depth than would 
otherwise be the case. 

By ploughing and cross- ploughing from the beginning of October 
and breaking up the soil as much as possible, numbers of the pupal 
cells would be crushed and the inmates destroyed. Pigs show a 
great partiality for these grubs and, if kept on the breeding ground 
as much as possible between March and September, would probably 
devour or destroy most of them. 
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Yeitch- (R.). The Cane Beetle Borer in Australia.— Colonial Sugar 
Refining Co., Ltd., Sydney, Agric. Rept. no. 3, December 1917, 
15 pp., 1 plate. [Received 2nd April 1918.] 

Rhabdocnemis obscurus, Boisd. (cane beetle borer) was introduced 
into Australia from New Guinea, and now threatens to become a 
formidable pest in the cane districts of North Queensland. Details 
of the habits and life-history and measures for the control of this weevil 
are given [see this Review, Ser. A, v, p. 52 J. The damage done is often 
very severe and the losses due to it are generally under-estimated. 
In badly infested districts there is very little sound tissue left in 
the stalks, and in addition, chemical changes resulting in a reduced 
sugar yield are set up in the tissues adjacent to the tunnels. Bored 
cane is also liable to break and fall to the ground, where it becomes 
further infested and rots rapidly. The extent of this damage depends 
on the variety of cane, being much greater in the softer kinds. 

Damage due to R. obscurus must not be confused with that done 
by the cane moth borer [Phragmatiphila Iruncata], the larva of which 
girdles the stalk in the region of the nodes, rendering it liable to 
snap in the middle. It also attacks the green tops of mature cane 
and young shoots, causing the green hearts of the latter to wither, 
and die. 


Brittaix (W. H.). Two Important Vegetable Pests.— Nora Scotia Coll. 
Agric., Truro, Circ. no. 26, December 1917, 2 plates. [Received 
2nd April 1918.) 

The moths dealt with in this circular are Gorlyna micacea, Esp. 
(potato stem borer), and Ceramics picta, Harr, (zebra caterpillar). 
The former also attacks rhubarb, maize and sugar beet. Its present 
prominence as a potato pest is due to the widespread cultivation of 
potatoes on waste land formerly overgrown with weeds. 

Ceramica picla (zebra caterpillar) is a periodic pest and only rarely 
occurs in destructive numbers. Details of its life-history have’alreadv 
been noticed [see this Review, Ser. A, i, p. 400], Where cheap labour 
is available and when the infestation is on a small scale, control by 
handpicking and by destroying the leaves bearing eggs or newly 
hatched caterpillars is the best method. In the case of large areas, 
dusting with powdered calcium arsenate, lead arsenate, or Paris 
green, diluted with 8-10 parts of hydrated lime, and applied by 
means of a powder gun at a time when the larvae are young gives 
satisfactory results. 


Metcalf (C. L.). Syrphidae of Maine. Second Report : Life-History 
Studies.— Maine Agric. Expt. Sta., Orono, Bull. no. 263, August 
19Ii, pp. 153-176, 5 plates. [Received 3rd April 1918.] 

This bulletin discusses the life-history of several beneficial Syrphids. 
3 1 of which in the larval stage feed on Aphids. * 

The species dealt with are Xanthogramma divisa, Will., larvae of 
winch were collected from choke cherry (. Prunus virginiam ) amoim 
■ pus cemsifolme, Fitch, from Comm sp., feeding on A. eornifoliae, 
w 1 p j plar ’ amon S Chailophonts popdicoh, Thom., and from 

(CiV; t0<1 " lth Pter0C0 “ mm Mor. ; Syrphus oronoensis 



sp. n., an important predator on the Aphids affecting stone fruits, the 
larvae having been taken on a willow infested with Pteromnima smith iac 
llor., on cultivated cherry among Myzus cerasi, F., and on cultivated 
plum among Phorodon humuli, Sehrank, and Ithopalosiphum nym- 
phaeae, L. ; Plalychirus perpalliius , Verr., a British species, not 
hitherto recorded from America, and much commoner in Maine than 
P. qnadmtus. Say, to which it is closely allied ; and Syrphns kmbi, 
Shann., formerly recorded as S. mnthostomus, Will., reared in Maine 
from the pseudo-galls formed on ash leaves by Prociphilus fraxinifolii , 
Fitch. 

Severin(H. H. P.). Life-History, Habits, Natural Enemies and Methods 
of Control of the Currant Fruit Fly ( Epochra canadensis, Loewi.— 
Maine Agric. Expt, Sla., Orono, Bull. no. 264, September 1917, 
pp. 177-247, 5 plates. [Received 3rd April 1918.] 

This bulletin deals at length with the Trypetid, Epochra canadensis 
Lw. (currant fruit fly). A list of 16 popular names applied to this 
insect is given. No parasitic natural enemies seem to exist, though 
several species of spiders prey upon the adult flies, which have been 
also attacked under laboratory conditions by a fungus. 

No satisfactory method of control appears to be known, though 
coal and wood ashes placed upon the soil under currant and goose- 
berry bushes has prevented the emergence of flies from it. Fowls 
allowed to run under the bushes destroy many pupae, but at the 
same time expose and damage the roots. Deferring the gathering of 
of the crop until August would ensure the fruits being free from 
maggots, but would risk the loss of some from sun scald. Spraving 
with lead arsenate or sodium arsenite and diluted molasses increases 
the yield of fruit on the treated bushes, but the first application should 
be made after the fruit is set, to avoid the poisoning of bees. 

A bibliography of 62 works covering the period 1873-1916 is 
appended. 

Woods (AY. C.). The Biology of the Alder Flea-beetle, Altica bimar- 
ginata, Say. — Maine Agric. Expt. Sla., Orono, Bull. no. 265, 
October 1917, pp. 249-284, 22 figs. [Received 3rd April 1918.] 

The Chrysomelid, Haltka birmrgimta (alder flea-beetle), is of no 
great economic importance, though it occurs in enormous numbers 
more or less periodically. In the State of Maine an outbreak occuned 
from 1912-1915, the maximum abundance being in 1914. The 
infestation was so severe that many trees were killed in a single 
season. 

The only other known food-plant of this insect is a willow, Salo: 
roslrata, but a biological race occurs in Maine living on balsam 
poplar. 

The chief natural enemies are a Tachinid, Hyahmyodes triangularis, 
Lw. (i ceedi, Town.), the larva of which is an internal parasite of the 
adult beetle, and the fungus, Sporotrichum globuliferum, to the attacks 
of which larvae, pupae and adults are very susceptible. 

Should artificial control be necessary, a thorough spraying with 
lead arsenate at the rate of 3 lb. paste to 50 U.S. gals, water as soon 
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as the beetles appear in spring, and repeated, if necessary, in late 
June and mid-July for the larvae, should prove efficacious. 

The bulletin concludes with a 'discussion of the validity of the name 
Ilaltica, pointing out that Allica Geoffroy (1762) was emended to 
Ilaftica by Illiger (1802), the author being of opinion that this is 
inadmissable. [In the work bv Geoffroy referred to the binomial 
svstem was not adopted and therefore the generic names there used 
are invalid.- Ed.] 


Patch (E. M ). The Aphid of Choke Cherry and Grain, Aphis pseudo- 
avenae, sp. n. — Maine Agrie. Expt. Sta., Orono, Bull. no. 267, 
November 1917, pp. 293-296, 1 Hg. [Received 3rd April 1918.] 

The new Aphid here described under the name A. pseudoavenae in 
mounted material can only with difficulty be separated from the 
A. avenae of American authors, though in life it is distinguished by 
the absence of the dark green longitudinal lines characteristic of that 
species and by the presence of conspicuous areas of wax powder, 
especially in the spring generations. The spring generations live on 
choke cherry ( Prunus virginiana ), and examples collected on 25th June 
showed that both apterous and alate viviparous females were present, 
and migrants were already taking wing. These accepted experimen- 
tally the following alternative host-plants : — Timothy grass, Kentucky 
blue grass, sheep fescue, meadow fescue, red top, barley and oats. 


Childs (L.). The Life-History and Control of the Hose Leaf-hopper, 
an Apple test.— Oregon Agrie. CoU. Expt. Sla., Corvallis, Bull, 
no, 148, February 1918, 32 pp., 10 figs., 1 plate. 

The greater part of the subject matter of this bulletin dealing with 
Empoa rosae as a pest of apple foliage has already been noticed [see 
this Review, Ser. A, iii, p. 270]. The rose leaf-hopper does not suffer 
to any great extent from the attack of predaceous and parasitic enemies, 
the chief being the Chalcid, Anugrus anmlus, which has been found 
to parasitise fully one-third of the eggs. Predaceous insects destroy- 
ing the nymphs are Chrysopa mlijomica (green kcewing), Hemrobius 
pacificm (brown lace-wing), Triphleps sp., and the larva of a preda- 
ceous thrips, while the adults are sometimes destroyed by the fly, 
Seatophiiga merdaria, and several species of spiders. 

Control may he effected by the use of the rose as a trap-crop, 92'7 
per cent, of over-wintering eggs being deposited in rose stems, when 
a choice of host-plants has been possible. Infestation of apple orchards 
may he prevented by the pruning and spraying of rose bushes in 
their vicinity before the insects become winged. The first generation 
m apple orchards can be controlled by the use of lime-sulphur in the 
ten-day and thirty-day scab sprays, and after this period, Black Leaf 
10, 1 in 1200, with 5 lb. soap to 100 U.S. gals, water has been found 
satisfactory. On roses, insects in the first three stages may be destroyed 
by Black Leaf 40, 1 in 2000,*with 5 lb. soap to ICO U.S. gals, water, 
the strength being increased to 1 in 1200 against the later stages. 
All the sprays must be directed upwards, as the insects are confined 
to the under-surface of the leaves. 

(C472) b2 
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McColloch (J. W.) k Salmon (S.C.). Relation of Kinds and Varieties 
of Grain to Hessian-fly Injury.— Jl. Agric. Research, Washington, 
D.C., xii, no. 8, 25th February 1918, pp. 519-527. 

In view of the contention that certain varieties of grain {Triticum 
spp.) are immune to the attacks of Mayetmla destructor (Hessian fly), 
experiments. have been outlined to determine the relative infestation 
and injury of different varieties of small grain, and also to determine 
why certain kinds and varieties are resistant or immune ; or, if not, 
why they escape injury in some cases where others are badly injured. 

From the consideration of 87 kinds of varieties of wheat ( Triticum 
spp.), oats (Arena saliva), barley(//onfeM»ispp.), and rye ( Secede cereaU ), 
it was concluded that the Hessian fly is able to distinguish between 
different kinds and varieties of grain. It was found that eggs were 
laid on all the kinds and varieties of grain studied, but very sparingly 
on winter oats, winter barley and on three varieties of Triticum ; 
that, on the average, fewer eggs were laid on soft winter wheat than 
on hard red winter wheat, though exceptions occurred in both cases. 
There appeared to be a high mortality of eggs or larvae on all kinds 
and varieties studied, being greatest for rye, winter oats and three 
varieties of Triticum. 

Fagan (M. M.). The Uses of Insect Galls. -American Naturalist, 
Lancaster, Pa., lii, no. 614, February -March 1918, pp. 155-176. 

This paper deals with the history of the uses of various galls, analyses 
of some of the more important being given. 

Those used in medicine include galls of Andricus fecundatrh, Hart,, 
Cynips polycera, Giraud, C. galhe-linctoriae, 01., C. quercus-folii, L., 
C. quercus-lozae, Bose., Pemphigus cornicularis, P. qmllidus, Rhodites 
rosae, L., Schkchtendalia chinensis, Bell, besides undetermined ones 
such as : Chinese oak gall, Istrian gall and Marmora gall. 

In the manufacture of ink the galls used are those of : Cynips 
gallae-tinctoriae, 01., C. kollari, Hart., Schkchtendalia chinensis, Bell, 
and many undetermined ones. 

For tanning the following have been used : Cynips gallae-tinctoriae, 
01., C. hungarica, Hart., C. imam, Westw., C. kollari. Hart., C. ligni- 
coh, Hart., C. quercus calycis, Burgsdorf, and Schkchtendalia chinensis. 

Galls used in dyeing include those of : Cynips galhe-tindoriae, 
C. insana, C. kollari, C. quercus-calycis, C. quercus-petioli. Pemphigus 
cornicularis, Schkchtendalia chinensis, possibly Chermes sp., and 
many undetermined ones. 

As food, only a few galls have been used, including those of : A vhx 
glechmme, Cynips spp., Discholcaspis weldi, Callithytis sp., Chermes sp., 
and Schkchtendalia chinensis. 

As fuel for lamps the Greeks used galls of Cynips theophrastea. 

An alphabetically-arranged list of common names of insect galls, 
and a bibliography of sixty-five works are appended. 

Tothill (J. D.). The Predaceous Mite, Hemisarcoplcs modus, Shinier, 
and its Relation to the Natural Control of the Oyster-shell Scale, 

Lepidosaphes ithni, L. — Agric. Ga9, Canada, Ottawa, v, no. 3, 
March 1918, pp. 234-239, 3 figs. 

The mite. Hemisarcoptes mains, is the most important single factor 



in the natural control of the oyster-shell scale, Lepidosaphes ulmi, 
upon the newly deposited eggs of which it preys. This mite is widely 
distributed in orchards throughout large districts, probably through 
the medium of birds and tree-visiting animals. As yet, H. malm has 
been recorded as feeding only on L. ulmi and Aspidiotus perniciosm 
(San Jose scale), and though Europe seems to have been its original 
home, the extent to which it has followed L. ulmi in its now almost 
world- wide distribution remains to be determined. 

In Canada, as in France, the mite is able to hibernate in any or 
all of its stages, and to maintain its activity at comparatively low 
temperatures, which accounts to a great extent for its usefulness. In 
places where the host is only fairly abundant, the mite becomes 
proportionately less efficient. Though chiefly a predator on the eggs, 
it has been recorded from both France and New Brunswick as feeding 
in summer time upon the growing, and even full-grown scales. 


Jarvis (E.). Parasites of the Cane Beetle. — Queensland Agric. Jl. , 
Brisbane, vii, no. 6, June 1917, pp. 293-294. [Received 8th April 
1918,] 

A new Tachinid was bred in January 1917 from a specimen of 
Lepidiota alhohiria , which was infested by a single maggot of this fly. 
It was able however to mature and deposit fourteen eggs before 
succumbing. 

The eggs of the parasite are deposited upon the body of the host, 
being firmly attached so as to render removal difficult. The young 
larvae on hatching bore into the host, often preventing oviposition 
by entirely destroying the ovaries. The adult beetle is very liable 
to attack by Dipterous parasites, owing to its habit of remaining on 
its food-plant all day in a motionless or semi-torpid state. The eggs 
of this Tachinid are in their turn probably subject to attack by 
Proctotrupid parasites that cheek its increase. 

Another abundant, but unidentified species of Tachinid has also 
been bred from the adult of L. albohirta, the number of larvae from a 
single beetle varying from 3 to 12 . 

From about eight species of root-eating Bcarabeid larvae affecting 
cane, four Asilid and eight Dexiid parasites have been bred during 
the last two years, but these are not of great economic value as they 
are too vigorously controlled by insect and other enemies. In addition 
to these, cane-infesting Scarabeid larvae are preyed upon by at least 
one species of Blaterid larva and by three Scoliids, which however 
are hyperpaiasitised by Bombyliids and Mordellids. 

Illingworth (J. F.) & Jarvis (E.). Cane Grub Investigation.— 
Queensland Agric. Jl, Brisbane, ix, no. 1, January 1918, pp. 24-26. 

The grass-feeding species of cane beetle, Lepidiota jrenchi, was held 
in check during 1917 by the use of arsenic and of carbon bisulphide, 
equally good results being obtained in both cases, while the cost of 
the arsenic was considerably less. 

Experiments have shown that this beetle is also parasitised by 
the green Muscardine fungus [Melarrhiamn anisopUae], the develop- 
ment of which proceeds best at a temperature not above 70° F. 
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A species of Micrococcus that attacks white grubs in America and 
the development of which is favoured by excessive moisture, might 
prove beneficial if introduced into Queensland against L. albohirta. 

The life-history of Campsomeris radula, F., a Scoliid wasp that preys 
on several kinds of cane beetles, is being successfully worked out. 

Becker (G. G.). Control of Insects affecting Stored Seed and Food 
Products. — Unit i. Arkansas Agric. Expt. Sta., Fayetteville, Circ. 
no. 33, 1918, 8 pp., 1 plate, 2 figs. [Received 9th April 1918.] 

This circular suggests practical and economical methods of pre- 
venting to a large extent the losses caused to stored seed and food 
products hv weevils and other insects, including Sitolroga cercaldh 
(Angoumois grain moth), Plodia inlerjmnctella (Indian meal moth), 
Tenebrio obscurus (meal worm), Calandra oryzae (rice weevil), Sihmrns 
stirinamensis (saw-toothed grain beetle), Bruclms qmdrimamhtm 
(bean weevil), etc. The recommendations given are based upon the 
investigations of Dr. W. E. Hinds, which have been previously noticed 
[see this Renew, Ser. A, ii, p. 382 ]. Particulars regarding carbon 
bisulphide fumigation are given and Dr. Hinds’ apparatus is described 
[see this Re.rieic, Ser. A, iff, p. 885], 

Beckek (G. G.). The Dormant Spray for the San Josd Scale.— Univ. 
Arkansas Agric. Expt. Sta., Fayetteville, Bull. no. 141, January 
1918, 11 pp. 

This bulletin reviews the various lime-sulphur, miscible oil and 
kerosene or crude oil emulsions for the control of San Jose scale 
[ Aspidiohis pernkiostm], discussing their efficiency, effect on the trees, 
cost and convenience. Various formulae are given, with tables showing 
the cost of different materials. The times recommended for using 
the sprays arc in autumn when the leaves have fallen, and during warm 
days in winter or in spring when the buds begin to swell, the latter 
appearing to be the most effective. 

Taylor (T. H.). Observations on the Habits of the Turnip Flea-Beetle. 

— Entomologist , London, li, no. 659, April 1918, pp. 83-88. 

Of the two species usually classed together as the turnip flea-beetle 
in the Leeds district, Phyllotreta unduluta is always more abundant 
than P. nem/mim and does far mote damage. Both species hibernate 
in the adult stage and begin feeding again in May and June on horse- 
radish and charlock. Oviposition takes place during June, July and 
the first, part of August, after which the adults die off, none surviving 
the autumn. The new brood appears in July, August and September 
and feeds, chiefly on the turnip, till the weather turns cold, when 
the beetles begin to hibernate, mainly in crevices in the bark of 
trees. Before doing this, they have the habit of congregating in large 
numbers upon one or more of the plants where they have been feeding, 
producing the appearance of an unusual infestation. 

The eggs of P. nemorum arc laid on the moist soil and not on the host 
plant, and after about 9 days the larvae hatch out and, crawling up 
the leaves, burrow into them. The larval stage lasts for 25-30 days, 
the last 6 or 10 being spent by the larva in burying itself in the soil, 
preparatory to pupation. The pupal stage last for 7-17 days. 
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It is probable that the eggs of P. vnduhta are also laid in the 
ground near turnips and allied plants. They hatch in 6-11 days and 
the larvae begin feeding on the roots of various crucifers, spending 
the whole larval life of 18-30 days underground. Probably the 
numerical preponderance of this latter root-feeding species is due to 
its protection from Ichneumonids and other parasites, from the 
attacks of which P. nemorum suffers severely. 

Bagnall (R. S.) & Harrison (J. W. H.). New and Rare British Ceei- 
domyidae. I. — Entomologist's Rec. & ,11. Var., London , xxix, 
nos. 10-11, 15th October— 15th November 1917, pp. 206-210 & 
228-230 ; xxx, no. 4, loth April 1918, pp. 67-68. 

This family, which is a large one and of very diverse habits, includes 
Phmwbremia sp., the larvae of which have been reported from 
Durham feeding on Aphis mali on apple ; Endaphis sp., a parasite of 
an Aphid on Ononis repens; Dichodipbsis bngeni, Riibs., found on 
dried plums ; Rhabdophaga psexdococcus, Riibs., plentiful on Radix 
cripren ; R. pulrini, forming characteristic galls on Salix aurita and 
S. litellim ; Perrisia pankli, Kieff., on oak ; and Endaphis perfidus, 
Kieff., a parasite of Aphis platamides on sycamore. 

Gold (A. A.) & Wheeler (C. E.). Handy Spray Calendar and General 
Information on Spraying Orchards and Gardens.— West Virginia 
Dept, Agric., Charleston , Bull. no. 35, December 1917, 10 pp. 
[Received 11th April 1918.] 

In this bulletin the methods of dealing with San Jos4 scale [Aspi- 
diotus perniciosm] and other insect pests that have been increasing 
in the orchards and gardens of West Virginia are systematically and 
conveniently arranged ; the treatment of the principal trees and 
plants arc briefly described and reference is made to the proper remedies 
to be applied. It is hoped that by following the plans outlined the 
process of spraying may be greatly simplified. 

Pierce (W. D ). How Insects affect the Cotton Plant and Means of 
Combating them. — U.S. Dept. Agric., Washington, D.C., Farmers’ 
Bull. no. 890, December 1917, 27 pp., 36 fig3. [Received 10th 
April 1918.] 

The principal pests of cotton are dealt with in this bulletin, the 
particular damage done by each being indicated. These include the 
cutworms, Lycophotia ( Peridroma ) margnritosa (variegated cutworm), 
Laphygma fmgiperda (southern grass worm), and Agrolis ypsilon ; 
t he May beetles, Ixidmoslerm ( PhyUophagn ) lanceohia and L. cribrosa. 
G rowth of the plant is checked by Aphis gossypii, Glov. (cotton aphis) ; 
the growing tip is damaged by Chalcodermus aeneus, Boh. (cowpea 
pod weevil) ; leaf injuries are caused by Alabama argillacea (cotton 
leaf worm), the grasshoppers, Melamplus dijferenlialis, Thos., and 
Bmchystola magna, Gir., Tetmnychus lehrins, L. (cotton red spider), 
Alta texana, Buckley (leaf cutting ant), Esligmene acmes, Dm. (salt- 
marsh caterpillar), Apantesis arge, Dru., Caradrina exigua, Hbn. (beet 
army worm), Hyphantria cunm, Dru. (fall webworm) and Hyperchiria 

F The squares, flowers and bulbs are damaged by Anthonomus 
grandis (Mexican cotton-boll weevil), Heliothis ( Chbrid-ea ) obsokta,. 
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Hbn. (bollworm), the butterfly, Urarmtes melinus, Hbn. (cotton 
square borer), Prodenia ornilhogalli, Guen. (cotton-boll cutworm), and 
Dysdercus svlurellus (cotton Stainer). Bugs that attack the squares 
and bolls include Adelphocoris rapidus, Say, Leptogbssus phyllopus, L., 
Largus sucdndus , L., Eezara hilaris, Say, and Jadera haemalolomn , 
Schf. Flower beetles, which when numerous damage the blooms, 
include Epicauta vitlala, F., E. lemniscata, F., E. cinerea, Forst., 

E. ferruginea, Say, etc. and Chauliognathus spp. (soldier beetles). 
Injuries to the stalk and roots are caused by wirew'orms, such as 
Monocrepidius vespertinus, F., Horistonotus uhleri, Horn, Aphis 
maidiradicis, Forbes (com root aphis), Papaipema nebris, Guen. 
( nilela , Guen.) (moth stalk-borer), Ataxia crypta (cotton stalk-borer 
beetle), Oecanthus rams, De G. (snowy tree cricket) and leafhoppers, 
including Hmmbdisca triquetra, F., Omxmetopia undata, F., 0. lateralis, 

F, , and Aulacizes irrorata, F. Ants in the cotton field may he either 
beneficial or injurious. Such large species as Atta texana, Buckley, 
and Pogonomyrrmx barbatus malefaciens, Buckley, should be destroyed ; 
hut several of the smaller species of ants, particularly those of the 
genera Solerwpsis, Pheidole, Monomorium and Iridomyrmex, are very 
efficient- enemies of the boll weevil and are probably on the whole 
beneficial, although they encourage Aphids, whiteflies and scales. 

A single system for cotton-insect control is described, the measures 
for each season being indicated. In early spring weeds should be 
kept down and poison-bait traps laid wherever necessary for cutworms, 
grasshoppers, May beetles, etc. Planting should be as early as possible, 
while avoiding frosts ; prolific varieties that fruit rapidly should be 
chosen to suit the locality. For summer treatment, cultivation 
should be continued until the crop is gathered or as long as possible. 
With the first sign of attack bv caterpillars plants should be dusted 
with powdered lead arsenate. In the autumn the cotton crop should 
be gathered without delay and then the plants destroyed by ploughing 
under or grazing as long before frost as possible. It is advisable to 
follow' a three-year rotation with cotton following some crop other 
than maize. In winter all fence tows should be cleared, weeds cut 
and burnt, stubble fields ploughed and old stumps rooted up. 

Gunn (D.). The Small Cabbage Moth (PluteUa maculipemis, Curtis). 

— Union S. Africa Dept. Agric., Pretoria, Bull. no. 8, 1917, 10 pp., 

8 figs. [Received 15th April 1918.] 

Plutella maculipemis, Curtis (small cabbage moth) is a widespread 
pest of cabbage, cauliflower, stocks and other cruciferous plants in 
South Africa. The insect is entirely dependent upon meteorological 
conditions for its existence ; in dry seasons it is abundant, but heavy 
rains destroy large quantities, and it is very sensitive to moisture. 
Kggs are laid on the leaves, usually on the upper surface near the veins, 
where they occur in clusters. In warm weather they hatch in about 
five days,, the young larvae feeding upon the under-side of the leaf 
and soon dispersing all over the plant. A gauze-like web is spun 
over the spot on the leaf on which the larva is feeding, and here 
after 15 to 18 days the cocoon is made. The pupal stage occupies 
5 to 7 days in summer and about 14 days in winter. It was previously 
thought that hibernation occurred in this stage, but this supposition 
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is certainly erroneous for the Transvaal. The adults are nocturnal 
and are attracted to lights, but do not fly far. Under natural con- 
ditions the adult life is short. Ten generations of the insect were reared 
in a few days over a year in insectary cages at the same temperature 
as in the open. Infested cabbages are constantly sent by rail, and 
thus the insect is disseminated. 

The principal predaceous enemy is a large green Mantid, Sphodro- 
mantis gastrica, which destroys many of the larvae. Unfortunately 
this does not appear until October, when much damage has already 
been done. An Ichneumonid parasite was reared from the pupae, 
but occurs in insignificant numbers. Another Hymenopterous para- 
site was observed to be very abundant in Cape Colony a few years ago. 

Control in the larval stage is comparatively easy with an arsenical 
spray, to which 2 lb. resin should be added to every 50 U.S. gals, of 
spray in order to render the insecticide adhesive. Cabbage and 
cauliflower plants grown in seed beds that have become infested should 
be sprayed before they are planted in gardens or fields. For infestation 
after the heads have formed tobacco extract or tar water should be 
used. All old plants should be destroyed. 

Hutson (J. C.). Report of a Visit to St. Vincent during November and 
December 1917. A Preliminary Report on Certain Plant Bugs 
connected with Cotton in St. Vincent. — Colonial Office MS. 
[Received 2nd May 1918.] 

This report, as indicated by its title, records preliminary observa- 
tions on certain pests injurious to cotton in St. Vincent and the neigh- 
bouring islands of Bequia and Batawia. The results of the life- 
history experiments will be published separately at a later date. 

Dysdercus delauneyi (cotton Stainer) has been until recently by far 
the most serious insect pest of cotton in the West Indies. It lives 
during the period between the cotton seasons by breeding on the pods 
of the silk cotton tree (Eruxkndron anfractuosum ) and the John Bull 
tree ( Thespesia popxhea), and by the eradication of these wild food- 
plants the insect has been reduced to a negligible quantity as a pest 
of cotton in St. Vincent. A similar campaign is now being carried 
on in Bequia, where it is realised that the cotton crop will never 
be a good one until D. (kkuneyi is kept under control. In Batawia 
it has been found necessary to eradicate the wild okra ( Maladtm 
capitate) also. Suggestions for the control of D. delauneyi throughout 
the islands include a close season for cotton during April. Bv this 
means the insect would be deprived of cotton plants from March to 
July, since cotton planted in May does not flower before July. In 
conjunction with the eradication of wild food-plants the cotton Stainer 
would thus he deprived of its main sources of food supply during a 
critical portion of the year. Traps of cotton seed, seed cotton or 
cotton seed meal should be used just before the cotton begins to flow-er, 
the insects attracted by these traps being killed with gasolene torches. 
Individuals of D. delauneyi should be collected in the field, the small 
numbers now occurring having made this measure practicable. All 
cotton seed and refuse should be cleared at frequent intervals from 
the neighbourhood of cotton houses or ginneries. The plants should 
be picked clean of all open bolls. 
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The reduction of D. delmmeyi to a position of minor importance 
has revealed the true status of other plant bugs injurious to cotton. 
Of these, Nezara riridula (green bug) is abundant in St. Vincent and 
probably throughout, the West Indies. It has a unde range of food- 
plants, of which a list is given, and on many of which it breeds. It seems 
likely that this species is able to subsist on almost any of the cultivated 
vegetables in addition to many wild plants, but shows a decided 
preference for Leguminosae. The position of this bug with regard 
to cotton is discussed [see following paper]. It is a dangerdus practice 
to grow a leguminous catch-crop followed by cotton, as this attracts 
N. riridula during the early part of the season and the bug is likelv 
to remain in the field throughout the cotton season. Maize might 
however be used as a catch-crop. The seasonal abundance of 
N. riridula is apparently controlled by two factors, namely, the supplv 
of food and the efficiency of egg-parasites. It seems probable that 
these two factors can he so regulated by artificial means as to assist 
each other much more effectively than at present. But for the 
various minute Hymenoptera that parasitise the egg-masses of 
N. riridula, and are the only known enemies of this bug, the pest would 
be abundant in St. Vincent for about nine months in the year. 
Apparently the bugs almost die out during the normal dry period from 
March to May, but enough of them survive to start a new period of 
abundance about June, when they occur in sporadic outbursts in 
areas differing from year to year. This would seem to be owing to 
the uneven distribution of parasites. By September, the parasites 
have increased sufficiently to be effective, while the food supply has 
decreased. The pigeon-pea crop then enables N. viridula to increase 
again in some districts, only to decrease again as soon as this crop 
is over. Eggs of A', riridula are usually laid in masses on the under- 
side of leaves or on the pods of leguminous plants, and give rise to 
nymphs that undergo five moults before the adult stage is reached. 
The various stages are described and are differentiated from those of 
a similar bug, Edessa meditabuiula. 

Control measures for N. riridula include clean cultivation in cotton 
fields, and in particular the elimination of the weed, Polamsia viscom, 
on which the earlier stages of the bug breed, transferring later to 
cotton, and returning as adults for oviposition on the weed. This 
weed is sufficient to maintain N. riridula throughout the year. The 
borders of cotton fields should be freed from miscellaneous weeds ; 
a grass crop on the border is advisable. Leguminous crops should 
not be intercropped with cotton, as the bugs not only attack the cotton, 
hut also infect the intercrops with the fungi of internal boll disease 
and later earn' this infection to the cotton bolls. Egg-parasites of 
N. riridula should he encouraged ; it frequently occurs that in collec- 
ting the eggs 100 per cent, of the parasitised ones are destroyed. 
These can be distinguished by their darker colour. A certain number 
of the parasites can' be liberated in the fields where leguminous crops 
or cotton are groovn, and if abundant in any district, can be transferred 
to other districts that need them. Individuals of N. viridula should 
be collected when possible and new infestations on pigeon peas from 
December to February should he checked. 

Other cotton pests include Leploghssus balkatus (leaf-footed tomato 
bug), which is a general feeder found on tomatoes and bonavist beans. 
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Eggs are laid in a single row along tlie twigs of plants and hatch in 
about two weeks, the nymphs spending most of their lives on the same 
spot on their food-plants. Very little injury to cotton has been 
observed from this species, though boll disease has been found follow- 
ing the punctures of the adults. A related species, L. gomgra, was 
also found on tomato and bonavist bean, but no injury by it to cotton 
has been observed. Females of L. baUmtus lay small batches of eggs 
everv few days, with the result that broods of all stages of the bugs 
are to be seen in the field. It seems probable that Leplogfossus spp. 
are attacked by egg-parasites ; though none have been found, it is 
reasonable to suppose that they are checked by natural enemies as 
they would undoubtedly prove injurious to cotton, tomato and legu- 
minous crops if allowed to increase undisturbed. 

Phthia picta (red tomato bug), which greatly resembles species of 
Leptoglossus in appearance, has been found in St. Vincent on tomato, 
bonavist bean, and Physalis sp. P. picta is normally not sufficiently 
abundant to be considered a pest, but breeding experiments indicate 
that the hugs are capable of puncturing cotton bolls and infecting 
them with internal boll disease. In the event of a sudden increase 
in numbers, the young should be collected and destroyed. 

Edessa meditabunda, like Nezam viridula, is a common bush bug 
in St. Vincent, the two species being collectively known as pea chinks 
in Barbados. E. meditabunda has a wide range of food-plants, inclu- 
ding nearly all those of N. viridula. As a pest of cotton it is almost 
negligible, since the adults hardly pierce the outer covering of the 
boils and do not infect thorn with disease. Eggs are laid on the 
underside of leaves of such plants as Pohnisia viscosa, tomato and 
various legumes, and on the inner side of the bracts of cotton. There 
are two egg-parasites of this species, one of them being the same or 
closely related to that infesting N. viridula. Control measures include 
the collection of adults, particularly at the time when they may be 
found swarming and mating on certain plants such as pigeon peas, 
Tephrosia spp., Indigofera spp., etc., and the encouragement and 
distribution of parasites. 

Other plant bugs observed in St, Vincent, many of which have been 
found attacking cotton in the southern United States and other 
countries and must therefore be, regarded with suspicion bv cotton 
growers, include the Coreid, Acanthocerus lobatus, and an unidentified 
species ; the orange variety of the Lygaeid, QncopeUus faseiatus ; 
the Pentatomids, Thyanta perdilor, Arvelius albopundatus, Piezodorus 
guildingi, and Enscliistus cremtor; and the Scutellerid, Sphyrocoris 
vbliqmts. 

X dwell (W.) > Mycologist's Report on a Visit to St. Vincent, October 
17 — December 9, 1917. — Colonial Office MS. [Received 2nd May 
1918.] 

In this report the diseases of cotton are dealt with, and i» particular 
the action of insects in encouraging the dissemination of infection. 
The damage done to cotton by the insects known as bush bugs, of 
which Edessa meditabunda (pea chink) and Nezam viridula (green 
bug) are the commonest, are described in detail. It is probable that 
A. midula, the favourite food-plants of which are Leguminosae, is 
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the chief factor in conveying cotton boll disease from these plants to 
cotton, where it is spread from plant to plant by the cotton stainers 
(Dysdercus). Experiments show that both N. viridida and the tomato 
bugs, Leptoyhssus and Phthia, are capable of carrying infection in this 
way. Washing the bolls with weak corrosive sublimate solution, 
which, when tried in the previous year, seemed to act as a deterrent, 
on this occasion had negative results. 

Where an ample supply of their favourite food-plant is maintained, 
bush bugs may be present in considerable numbers close to cotton 
plants without injuring them, cotton being apparently low in the 
scale of their preferred foods. The presence of Dysdetcvs is much 
more to be feared than that of bush bugs, because of the fluctuating 
effects of the latter as compared with the steady and rapid increase 
of injury due to the former up to the end of the season. As the 
effect of severe direct injury is to destroy or prevent the development 
of the lint, the amount of direct injury represented in the return of 
stained lint is small in comparison with that due to the internal and 
bacterial boll diseases. 

Injury by these bugs to pea and bean crops was in some cases severe 
enough to threaten complete failure of the crop. The damage is in 
many cases increased by infection with the fungi of internal boll 
disease, which must now be included among the organisms causing 
disease in leguminous crops. There is in these plants however no 
spread of disease from seed to seed by contact as in the cotton boll. 

de On'g (E.E.). Control of Red Spider.— Mihly. Bull. Cal Slate 
Commiss. liortic., Sacramento, vii, no. 3, JIarch 1918, 
pp. 112-120, 3 figs. 

The term red spider is applied to three species of mites in Cali- 
fornia, namely, Bryobia pratensis, Tetranychm mytilaspidis (citrus red. 
spider) and T. ielarius (bimaadalus, sexmaculatus). T. telarim is the 
species of the greatest economic importance in the State, the chief 
cultivated plants that suffer severely from its attacks being stone 
fruits, particularly almond, prune and peach, English walnut, hops, 
beans, pumpkin and squash. The damage is mostly done from 
July to September, though garden beans are sometimes infested until 
the November frosts. Through the winter months the mites subsist 
upon geranium, violet and other hardy winter plants. It is probable 
that females may oviposit during warm days in winter, but the nvmpl s 
hatching from these eggs are usually killed by a sudden fall in tempera- 
ture and it is not until late spring that any numbers appear, eggs then 
hatching in 3 to 6 days, and the development to the adult form 
requiring 12 to 18 days in hot weather. The hibernation period has not 
been closely investigated in California, but in all probability some of 
the mites remain on winter food-plants such as wild blackberry, 
geranium, sowthistle ( Sonchis ), Chenopodium botrys, violets, holly- 
hocks, muutard and privet, while others hibernate in the ground at 
the base of the trees attacked. 

Mites are largely disseminated by wind, a moderate wind carrying 
them as far as 400 or 500 feet, and also by travelling from plant to 
plant when the leaves are touching and by crawling over the ground. 
Female mites are able to crawl several feet an hour over cultivated 
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„round, travelling more rapidly at high temperatures than low. Such 
preventive measures as checking the mites on their winter host-plants, 
reducing wind dispersion, and natural control by climatic conditions 
and predatory animals are insufficient. The use of sulphur is therefore 
recommended, either in powder or dissolved form. The methods of 
applying these two forms are discussed and compared. A powder 
sprayer is advised as being more economical and effectual than hand 
machines. The sulphur treatment should be given during the first 
week in July, irrespective of weather or presence of the mites. The 
same treatment should be given for Bryobia pratensis, found in the 
coast districts of California, but only at temperatures from 70 to 
100° 1’. when sulphur will volatilise readily. The winter is passed 
bv this mite in the egg-stage on the tree that serves as a food-plant. 
Winter treatment of the eggs has given variable results, a 12| to 15 
per cent, oil emulsion being as satisfactory a's any. 

Maskew(F-). Quarantine Division. Report for the Month of November, 

1917. — Mthly. Bull. Cal. State Commiss. Hortic., Sacramento , vi, 
no. 3, March 1918, pp. 168-169. 

The following pests were intercepted : — From Samoa : Eulecanium 
sp. on Hibiscus. From Central America : Aspidiotus cyanophylli and 
Selenaspidus articulatus on bananas. From China : Weevil larvae in 
sweet potatoes. From Hawaii : Diaspis bromeliae on pineapples ; 
Pseudococcus bromeliae on pineapples and bananas ; weevil larvae in 
sweet potatoes and seed pods ; Chrysomphalus aonidum and Pseudo- 
coccus sp. on green coconuts ; Coccus longulus on betel leaves. From 
Holland ; Eumerus slrigalm in bulbs. From Isle of Pines : Lepido- 
rnphes beckii, Parlatoria pergandii, and Chrysomphalus aonidum on 
grapefruit. From Japan : Lepidopterous larvae in dried persimmons ; 
Pnliaspis pirn on pot plants. From Idaho : Tetranychids on apples. 
From Mexico : Lepidopterous larvae in dates. From Nevada : 
Rkizoctonia and eelworm in potatoes. From Ohio : Weevils in 
chestnuts and Coccus hesperidum on crotons. From Oregon : Rhizoc- 
tonia on potatoes ; Venturia inaequalis on apples. From Tennessee : 
Unidentified larvae in chestnuts. From Louisiana : Saissetia oleae 
on bananas. From Washington: Venturia pyrina. on pears; eggs 
of Tetranychids, Cydia pomonella and Leptothyrium pomi on apples ; 
Rhzoctonia and Heterodera radicicola on potatoes. 

Moore (W.) & Graham (S. A.). Toxicity of Volatile Organic 
Compounds to Insect Eggs. — .11. Agric. Research, Washington, D.C ., 
xii, no. 9, 4th March 1918, pp. 579-587. 

The studies recorded in this paper were undertaken in view of the 
work of the senior author showing that the toxicity of organic com- 
pounds to insects is related to their volatility, of which the boiling 
point is a general index [see this Review, Ser. B, v, pp. 131«end 174. J. 
The eggs chosen for the experiments were those of the potato beetle, 
Lepiimtarm decemlineata, Say, of which 100 per cent, of untreated 
eggs hatched. Various chemicals were used, their effects being 
studied by dipping the egg-clusters in the chemical to be tested, bv 
spraying the clusters with an atomizer and by exposing the eggs to 



the action of the vapour of the chemical. In the last case, the eggs 
were fumigated for 15 hours. The results of these various experi- 
ments and the different materials used are given in a scries of tables. 
The results of the dipping and spraying experiments showed in general 
that eggs treated with compounds having the lowest boiling point, 
that is, the most volatile compounds permitted most, if not all, of 
the eggs to hatch, except in the case of compounds extremely active 
chemicallv, such as allyl alcohol, which contained ammonia, and 
chlorpicrin. Spraying resulted in a higher percentage of hatching 
than dipping. Some compounds, the vapour of which had proved 
non-toxic to house-flies, were found to be toxic to the insect eggs ; 
such were pinene, terpineol, and geranyl acetate. Others, that are 
so slightly volatile that they are ineffective against flies, were found 
to be toxic to the insect eggs ; these included eugenol, alpha naphthol, 
ethyl ether, and trimethylene cyanide. As fumigants, these are 
ineffective. 

Compounds with low boiling points kill freshly laid eggs more 
readily than those in which the embryo is partly or fully developed. 
Compounds with higher boiling points are more toxic to eggs with 
fully developed embryos than they are to eggs in which the embryo 
is only slightly formed. Kerosene containing both high and low- 
boiling points is destructive to both young and old, but is only slightly 
toxic to partly developed eggs. 

Fumigation in a saturated atmosphere with ether, ethyl mercaptan, 
carbon bisulphide, benzene, carbon tetrachloride and chloroform will 
kill all the eggs in one hour. 

The toxicity of the vapour of organic compounds to insect eggs is 
related to the boiling point and the volatility. As the boiling point 
increases and the volatility decreases, the toxicity increases. 

Pierce (W. D.). Weevils which affect Irish Potato, Sweet Potato and 

Yam.—Jl.Agric. Research , Washington, D.C., xii, no. 9, 4th March 
1918, pp. 601-611, 7 plates. 

The potato, which is a native of the west coast of South America,, 
has a series of characteristic weevil enemies, three of which have been 
described in a previous paper [see this Review, Ser. A, ii, p. 241 J. In 
this paper a key to the various species is given, 'and Trypopremnon 
sanfordi, sp. n., is described from a single specimen from Peru, inter- 
cepted in quarantine on a potato tuber. 

Weevils that attack sweet potato tubers include Euscepes balalae, 
Waterk., Cylas formica-rim, F., C. turdpennis, Boh., and C.femomlis, 
Faust. A key to some of the species of the genus Cylas is 
given. E. baiaiae is one of the most serious pests of the sweet 
potato. It has hitherto been recorded from many parts of the \\ est 
Indian Islands and the known distribution now includes Brazil, 
Jamaica, Hawaii, Guam, New Zealand and Porto Rico. It probably 
occurs in 'many other countries, and strict quarantine should be 
observed against its introduction. Drawings and descriptions are given 
differentiating the immature stages from those of Cylas formicarius. 

Palaeopus dioscoreae, sp. n., a weevil that attacks the tubers of 
yams, is described from two individuals reared from tubers of Dioscorea 
batatas from Jamaica. 



Gibson (A.). Cutworms, Root Maggots, White Grubs and Locusts, and 
their Control. — Canada Dept. Agric., Ottawa, Crop Protection 
Leaflets nos. 3, 4, 5 & 6, February 1918, 14 pp., 7 figs. [Received 
16th April, 1918.] 

The injury done by cutworms is described and remedial measures 
are suggested [see this Review, Ser. A, ii, pp. 24, 521, iii, p. 5G4, 620], 
The root maggots dealt with include Phorbia brassicae (cabbage root 
maggot), Hyhmyia antiqua, Mg. (imported onion maggot), and Phorbia 
fusciceps, Zett. (seed-corn maggot) ; the information given has already 
been dealt with and includes a description of tarred felt discs [see 
this Review, Ser. A, iv, p. 347], and of the sodium arsenite bait spray 
[see this Review, Ser. A, vi, p. 122]. 

White grubs [Lachtwsterm] threaten to be very troublesome in 1918 
in Canada, owing to tbe abundance of adult beetles that oviposited 
in 1917 [see this Review, Ser. A, v, p. 447]. As the eggs are laid in 
sod land or in land bearing such crops as timothy and small grains, 
it will be unsafe in 1918 to plant on any land where the beetles 
occurred in the previous year, except such crops as lucerne, clover 
or buckwheat. Potatoes, maize and strawberries are particularly 
favoured by tbe beetles. Ploughing in late summer brings many 
grubs to the surface, where they are crushed or die from exposure. 
Infested land might he ploughed in early spring, thoroughly harrowed 
and planted with a late crop. This will attract grab-feeding birds. 
Domestic fowls will clear infested fields of many grubs if allowed in 
them during ploughing. Pigs are also useful in this way [see this 
Review, Set. A, v, p. 206j. 

The usual methods of control for locusts are described [see this 
Review, Ser. A, v, pp. 241 and 382], 

Ross (W. A.). Aphids or Plant Lice. — Canada Dept. Agric., Ottawa, 
Crop Protection Leaflet no. 8, [n. d.], 2 pp., 1 hg. [Received 
16th April 1918.] 

This leaflet gives a few general notes on Aphids, with brief directions 
for their control in greenhouses, gardens and in the field. 

Gibson (A.). The Parsnip Webworm. — Canadian Horticulturist, 
Toronto, xli, no. 3, March 1918, p. 52. 

Depressaria hemcleam (parsnip webworm), which has been trouble- 
some in Canada for the past two years, is a difficult pest to control, 
and experimental work in this connection is still being carried on. 
Mixtures of powdered sulphur and powdered lead arsenate, dusted 
over tbe plants where, the caterpillars are present, have given the best 
results. Spraying with lead arsenate and Paris green has not been 
successful. 


Leopold (— ). Commercial Dusting in a Quebee Orchard.— Canadian 
Horticulturist, Toronto, xli, no. 3, March 1918, pp. 49-50. 

Caesar (L.). Economical Sprays and Spraying for 1918. — Ibid.. 
pp. 51-52, 

Parrott (P. J.). War-Time Spraying Problems.— Ibid., pp. 53-54. 
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Sanders (G. E.). Nova Scotian Results with Arsenate of Lime. — 
Ibid., p. 54. 

Carpenter (F.). Spraying the Apple Orchard. — Ibid., p. 55. 

In these papers general recommendations lor spraying are given, 
the best materials to use are discussed, and some account is given 
of both dusting and liquid spraying. 


Silvestri (F.). Gli Insetti africani contro la Mosca olearia. [The Use 
of African Insects against the Olive Fly.] —Separate from Boll. 
Soc. Nazumale Olivicoliori, Rome, xii, no. 1-2, January- February 
1918, pp. 16-18. [Received 2nd April 1918.] 

As a result of an agreement between the Italian Ministry of the 
Colonies and the National Society of Olive Growers a collection of 
Opius concolor, the parasite of the olive fly [ Dacm oleae], has been made 
in Tripoli. Some of the specimens were reserved for breeding in the 
laboratory at Portici, whilst 3,260 individuals were released between 
October 1917 and February 1918. It is hoped to effect a similar 
collection this year. 

Moreira (C.). Insectos nocivos. [Injurious Insects .]— Chacaras e 
Quintaes, 8. Paulo, xvii, no. 2, 15th February 1918, pp. 93-94. 

■Though not so utilised at present, the Urticaceous plants of the 
genus Cecropia possess considerable potential value for paper-making. 
Their chief enemy is a Chrysomelid beetle, Coelmnera lanio, Dalm., 
Cecropia cinerea "being the species which is chiefly attacked. The 
eggs of C. lanio are laid in masses of about 100 attached to the under- 
side of the leaf. The larvae remain in groups and feed on the under- 
surface until the leaf is skeletonised. 

The ornamental tree, Pachira aqvatka, is attacked by the Longicorn, 
Dryoctenes scrnpulosus, Germ., the larva of which bores into the trunk 
in all directions. 


Moreira (C.). Uma Praga das Plantaeoes. [A Pest of Plantations.] 
—Cha"aras e Quintaes, S. Pauh, xvii, no. 2, 15th February 1918, 
p. 123. 

Great injury to gardens and potato fields by the Meloid beetle, 
Epkauta alomaria, Germ., is reported. Spraying with arscnicals 
provides a remedy, but where only a few plants are attacked, hand 
collection is preferable. 


Murania (G.). Verme delle Mele e delle Pere ( Carpocapsa pomoneUa , L.). 
[The Apple and Pear Worm, Cydia pomoneUa.] — II Rmnovasnento 
Economico-Agrario, Trapani, xii, no. 2, February 1918, pp. 25-27. 

This article deals with the usual remedial measures against Cydia 
pomonelbt, which causes the loss of 70 per cent, of the ppp'.e and pear 
crop in the province of Trapani, Sicily. 
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Sammlung und Verwertung der Maikafer. [The Collection and Utilisa- 
tion of Melolonlha me'.olonlha.]— Schweiz. Zeitschr. Obst- u 
Weinbm, Frauenfdd, xxvii, no. 7, 6th April 1918, pp. 108-109. 

An order of the Swiss Department of National Economy, dated 
25th .March, requires all communes, where a flight of Mdohntha 
, Month* is expected m 1918, to collect, kill and utilise these beetles. 
Special emphasis is laid on this last point as these insects form a 
valuable cattle food. 


Ckidmjs (N.). Popular and Practical Entomology! Light Traps as a 
Means of Controlling Insect Pests.— Canadian EnUmoloqist, London 
Ont., 1, no. 3, March 1918, pp. 73-76. 

Within recent years a good deal of attention has been paid to the 
question of the use of light-traps as a means of controlling certain 
insect pests. This practice is, however, not nearly so efficacious in 
destroying moths and beetles as it would appear to be. Insects are 
attracted to bright light only in comparatively limited numbers even 
under the most favourable weather conditions, the several essential 
factors, such as warmth and cloudiness, absence of moonlight and a 
stormy atmosphere with preferably a light rain falling, very seldom 
occurring in combination. A more important consideration is that 
the proportion of males secured in this manlier is always far in excess 
of the proportion of females. A table of collections made duriim 
August and September for the past, three years illustrates this. The 
proportion of ffymenopterous parasites taken at the lights must 
also be considered. It is certain that at least some of the female 
moths captured will have already deposited a proportion of their eggs 
It is therefore considered that, at present at least, light-traps are not 
a practical method of controlling insect pests. 


Gillette (C. P.) & Bragg (L. C.). Aphis saUceti (Kaltenbaeh), Sipho- 
(oryne pastmacae (Linn.), and allied Species. Canadian Entomo- 
logist, London, Ont., I, no. 3, March 191,8, pp. 89-94, 1 plate. 

The object of this paper is to clear away some confusion regarding 
severa species of Aphids that, are very similar in general appearance, 

. . 811 but ' one °f which have willows for their winter hosts A key 

is given differentiating Aphis tkeobaW, sp. n„ A. mliceti, Siphocoryne 
oapme, ,S. essigi, sp. n., ,S\ ptistiname and S. yrabhaml 
- plus mhceti, kalt., of which Siphonophora mlkicola, Thomas, and 
- • mtmeoh, Monel!, are synonyms, differs from other species mentioned 
n tins paper in its habit of remaining upon willows throughout the 
.'ear ''ithout apparently having an alternate summer host, it is also 
emarfcable for the early appearance of sexual forms, these having been 
immd as early as 20th June. A. theobaUi , sp. n, which has been 
erroneously recorded by Theobald as A. saliceli, Kalt., apparently 
e ■ niate3 between willows and umbelliferous plants. Siphocoryne 
% was errone ™ s| y recorded by Essig in 1911 as Hyada.phis 
SchmnL • ^ P aslimme ’ L -y °£ "Inch Syphocoryne [Aphis) xykstei, 

, ' ls a synonym, has the European honeysuckle, Unicera 
Jmteum, as its winter host 
CC472) 
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Adkin (B. \V.). The Practical Aspect of Forest Entomology. Part IV. 

— Qrthj . Jl. Forestry, London , xii, no. 2, April 1918, pp. 80-9S. 

This paper deals with insects that are known to be highly injurious 
to coniferous woods and plantations in Britain. Hyfobius abielis 
(large pine weevil) is considered the worst of these, and is very wide- 
spread, hardy and prolific. Hundreds of acres of pine and spruce 
are at present being felled, which it is desired to re-plant with young 
conifers. It is pointed out that if this is done while the old stumps 
are left in the ground without treatment, the weevils will breed freelv 
in them and will devour the bark of the young trees. Suggestions 
are made regarding a change of crop until the stumps have decayed, 
but it is pointed out that this will not check the increase of the weevils, 
which will probably migrate elsewhere. Recommendations for treat- 
ment of the old stumps are given, the most successful being hot 
creosote, the cost working out at a little over |d. per tree. Trapping 
the weevils, and encouraging the destruction of the larvae by means 
of the parasite Bracon hylobii, Batz., are supplementary measures. 

Myelophilus ( Ilylwgvs ) piniperdn (pine beetle) is a dangerous pest, 
persistently boring the growing shoots of older pine trees so that in time 
they succumb. The chief methods of control are the elimination of 
breeding-places, or the provision of breeding-places as traps in which 
the beetles may be destroyed. This can he done by barking the logs, 
not later than May, and burning the bark. 

Sawflies of larch and pine may cause great havoc by stripping the 
foliage of conifers. Pine-shoot moths include some ten species of the 
genus Bhymonia {Relink), such as R. buoliana, R. pinicolam and 
R. turionana, the larvae of which bore, into the buds at the end of pine 
shoots, particularly on young trees. Coleophora laricella (larch 
mining moth) is found in many districts in Britain, the larvae boring 
into the needles in July and causing them to shrivel and turn white ; 
here they pupate and the adults oviposit on the young shoots in the 
spring. Blastolere (Argyresthia) atmonella, Bnks. (larch twig-boring 
moth), which was formerly erroneously recorded in England as 
A. Imtigaiellu, H.S., attacks larch in many districts. 

Various Aphids attack roots, foliage, buds, twigs, branches and stems 
of trees, sucking the juices and weakening them. Any nursery stock 
showing infestation with Aphids should be properly fumigated before 
planting out. Some conifers, such as Corsican pine, Sitka spruce and 
Japanese larch, are comparatively immune to Aphid attacks. 

The general lines of procedure that are found most successful in 
preventing or checking the attacks of injurious insects include the 
destruction of all rubbish after felling, the elimination of breeding- 
places for those insects that pass their larval stage beneath the balk 
of stumps, felled trees, dead wood or sickly trees. Trees should be 
maintained in robust health and vigorous growth, so that insect 
attack may be avoided, or recovery after attack assured. Any 
assistance given by nature in this respect should be encouraged, such 
as protecting insectivorous birds in the woods and plantations, and 
rearing or importing parasitic enemies of the pests. 

M ith regard to the first recommendation, this may he difficult to 
carry out while thousands of acres are being felled during the AYar, 
and while labour is scarce, and it is feared that insects that usually 



do little damage in this country may find the unusual conditions 
after the War so favourable for their development as to cause losses to 
an unprecedented extent. The Forestry sub-committee has expressed 
the opinion that the Forest Authority should give earlv attention to 
this question and would do well to enforce orders for dealing effectively 
with insect pests. The importance of vigorous growth and the causes 
for weakly condition are discussed. Methods of improper treatment 
before planting are pointed out, and attention is called to the folly 
of using inferior seed, and particularly of cheap foreign nursery stock 
The management of trees in general is discussed and the need for 
education and research in this subject is insisted upon. The committees 
that have reported on forestry in recent years have shown that they 
are aware of this need, and the author expresses the hope that the 
British Government will prove energetic in the encouragement of good 
forestry and generous in grants for research, experiment and education. 


Duchesne (M. C.}. Preventive Measures against Pine Weevil Attack 
—Qrtly. Jl. Forestry, London, x ii, no. 2, April 1918, pp. 135-140. ’ 

It has been suggested that, as a preventive of attacks of the pine 
weevil [. Hyhbius ahiclis], when old trees are felled the area should 
remain unplanted for at least four years until the old pine or spruce 
stumps should have rotted sufficiently to render the stumps unsuitable 
places for breeding. The author has been conducting experiments 
with a view to ascertaining to what extent it would be possible to 
reduce this long period, in view of the necessity for speedy re-planting 
and of the increased cost and very unfavourable conditions for 
re-afforestation at the end of that time. The plan adopted was to 
test methods of treating the stumps with a view to making unfavour- 
able conditions for breeding and also destroying larvae in the stumps 
Cresylic acid or sulphuric acid i : 50 or 1 : 75 is considered effective : 
creosote has been found beneficial in certain cases but is expensive • 
the difficulty is that all these substances are at present practically 
unobtainable. It is hoped that a cheap and effective substance may 
be found that could be placed on the stump and washed in bv rain, 
ine destruction of the larvae in the stumps depends mainlv on the 
penetration of such an agent. The author considers it essential that 
when burning brushwood and the tops of Scots pine and spruce each 
stump should have a fire burnt on the top of it, and, whenever there 
are any young forest trees or a nursery within easy reach of the area 
the stumps should be barked and the larvae destroyed. Details of 
this operation are described. It is suggested that,” as a means of 
clearing up and burning brushwood, which is always an expensive 
f em > brushwood might be heaped on the top of the stumps and a large 
hie started over the area to be cleared about the end of April or early 
-lay. it is hoped that these suggestions may lead to further investi- 
gations and experiment in the control of the pine weevil. 


Mackie (D B.). Oryctes rhinoceros in the Philippines .— Philippine 
Agne, Rev., Manila, x, no. 4, 4th Quarter, 1917, pp. 315-334 
6 plates. [Received 22nd April 1918.] 

\ now J eii ge of the habits and bionomics of Oryctes rhinoceros 
( noceros beetle) in the Philippines is apparently very limited and 
h erroneous and misleading information has been disseminated 
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on the subject. Inspection of over one million coconut palms showed 
1 '07 per cent, so badly damaged by the beetles that death was inevi- 
table. The percentage of infestation was found to be fairly constant 
and the distribution general, neither altitude nor contiguity to the 
sea making any appreciable difference. Small holdings, where cultiva- 
tion is not carefully practised, were naturally in the worst condition 
from beetle attack. 

Eggs of 0. rhinoceros arc deposited for preference in dead coconut 
logs and stumps, under bagasse heaps, in manure heaps and in old 
rotten piles of coconut husks, where they hatch in 10 to 12 days. 
The young grubs at once begin to feed and remain in the larval state 
from 130 to 155 days, moulting four times. The pupal stage lasts from 
30 to 37 days, when the adults emerge and at once begin their depreda- 
tions. Up to this point their function has been entirely that of a 
scavenger. The beetles are very averse to light and hide in dark 
crevices or in the earth in the daytime, coming out into the open at 
night, when they are greatly attracted by light. Coconut is not the 
only plant damaged, Corypha elata, Curyota urens (fish-tail palm), 
Oreodom regia (West Indian royal palm), Ebeis guineensis (African 
oil-nut palm) and probably Arenga saccharifera (sugar palm) being 
attacked with equal avidity. The beetle, having reached a coconut 
palm, invariably selects a point near the base of the petiole of the 
central unexpanded leaves and works its way into the interior. As 
it works it feeds on the soft tissues by sucking their juices. As a 
burrow is cleared out, large quantities of fine fibre are discharged, 
which remain about the entrance and fall to the ground, indicating 
the presence of the beetle. The burrow often reaches a depth of 
about 12 inches. Coconut palms have only one central hud or growing 
point-, and as this bud is in direct alignment with the beetle’s tunnel it 
frequently happens that it is cut into and so injured that the bud dies, 
Erom the fact that the beetle requires only a few hours to enter and 
perhaps fatally injure a palm t ree, the total extent of its depredations 
can be imagined. 

When coconut trees are severely injured by the beetles, it is advisable 
to pull off all fruits and allow no flower-spikes to develop beyond the 
falling of the staminate blooms. The pistillate blossoms that re- 
semble small nuts and are unfertilised can then be readily seen and 
removed. This will in many cases save the life of a tree that, would 
otherwise succumb as a result of the added drain upon its vitality by 
reason of its effort to produce fruit when all its strength was needed 
to help its recovery from injury. It is probable that about 10 per 
cent, of the trees that die as a result of beetle attacks might be saved 
by this treatment. Beetles frequently pass from a wild plant to a 
cultivated one, and in the absence of cultivated plants they can sustain 
themselves on wild plants. In studying the life-history of this species 
it becomes obvious that the favourable environment that allows it 
to propagate and become such a pest is due almost entirely to the 
activities of man. Lack of clean cultivation, leaving piles of husks 
of coconuts in the plantations or heaps of bagasse have frequently 
been quite clearly shown to be the direct cause of outbreaks of 
0. rhinoceros. 

Natural checks of the beetle have very little influence. Bats eat 
many of the grubs, domestic fowls and crows devour them when 
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exposed, and lizards may kill a lew. Predators of the adults have 
practically no effect, as the beetles remain hidden during the day. 
A small mite occurs as an ecto-parasite on the larval, pupal and 
adult stages, but does not seem to affect, development in any way. 

Control measures for 0. rhinoceros are difficult to evolve. Remedies 
against the adults are impracticable, as the injury is not apparent until 
too late to save the palm. The nocturnal habit of the beetles makes 
collection difficult. Poison is ineffective, as the beetle does not feed 
until the heart of the tree is reached. Banding or covering the trunks 
has not yet proved practical. On the other hand about 80 per cent, 
of the larvae can be found in refuse heaps and dead coconut logs, so 
that by gathering and burning these logs all immature beetles therein 
are killed, while adults arc deprived of suitable breeding sites. As 
available breeding places are reduced, larger numbers of the beetle 
resort to those that are left and, applying this theory, it is found 
that compost pits constructed in suitable spots attract large numbers 
of beetles which oviposit therein. If these traps are cleaned out once 
every six months all immature stages of the beetle can easily be 
destroyed. Decayed stumps can be easily impregnated with a poison 
solution by boring holes into them with an augur and filling these 
holes with the solution. The water then evaporates allowing the 
poison to remain and killing anything that feeds on the poisoned 
wood. Fallen logs can be treated in the same way ; 1 lb, sodium 
arsenate to 40 gals, water will kill 0, rhinoceros in any stage, in from 
4 to 36 hours. 

In discussing the possibilities of an organised campaign against 
the beetle, and the necessity for co-operation, the author is strongly 
of opinion that to attain success the matter must be taken up under 
government supervision and conducted systematically by forces 
trained and familiar with the work. The loss sustained to coconut 
planters bv trees killed is estimated at nearly £600,000, about 80 per 
cent, of which is preventable by simple control measures. 

Kingman (F. C.). Important Root Crops of the Philippines.— Philippine 
Agric. He.r., Manila., x, no. 4, 4th Quarter, 1917, pp. 335-349, 
5 plates. 

The most injurious pest of sweet potatoes in the Philippines is 
Ci/las formimrins, V. (sweet potato weevil), which deposits eggs in 
recesses at the base of the vine or at. the upper end of the root. The 
maggots bore into the roots and when in sufficient numbers completely 
riddle the potatoes and destroy them. Pupation occurs in the root, 
whence the adults emerge to infest another crop. Tf the crop is dug 
early in the vicinity of Manila no serious damage is done. Control 
measures consist of early harvest, rotation of crops and the burning 
of all root refuse. 

Lounsbury (C. P.). Ceraiitis cosyra and C. capitate., Diptera Injurious 
to Fruit Trees in South Africa. — Mthhj. Bull. Agric. LMell. <& PI. 
IHs., Rome, viii, no. 5, May 1917, pp. 816-817. [Abstract from 
Agric. Jl. South Africa , Johannesburg, iv, no. 24. December 1916, 
pp. 180-181, 1 plate.] [Received 24th April 1918.] 

The fruit-flies, Cemtitis rosae (cosyra) and C. capitata, are responsible 
for nearly all the damage done to cultivated fruit trees in S. Africa, the 
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first being more common in Natal am! the latter in the Cape Province. 
Both species occur in the Transvaal, where, however, C. capitala is 
usually much the more abundant. These pests are to a certain extent 
checked by predaceous insects, which destroy them as they fall to 
the ground preparatory to pupating in the soil. 

Effective control can be exercised by the use of poison-bait, which 
consists of a light sprinkling of sugar water poisoned with lead arsenate. 
This should be applied early, and in the Transvaal needs to be repeated 
at short intervals, owing to the frequency of summer rains. Previous 
to the value of this remedy being proved, the only means of com- 
bating the pest lay in surrounding the fruit, or the whole tree with 
cotton netting, 20,000 yards, at a cost of about one penny a square 
yard, having been sold to fruit growers in 1898. 

Rabaud (Et.). Les Chenilles Parasitees de Zygaena, otcitmka, Vill. 
[Parasitised Larvae of Zygaena occitanica , Vill.], — Bull. Sci. 
France et Belgique, Paris, 1, 1916, no. 3, 10th February 1917, 
pp. 284-286. 

It has been asserted that parasitised Lepidopterous larvae behave 
in a different manner from healthy ones, aimlessly leaving their 
natural habitat, or even pupating in situations peculiarly suited to 
their parasites. These statements seem to be based on the fact that 
all larvae before moulting or pupating cease to feed and either wander 
about on their own food-plant or even abandon it. The latter is the 
case with the larva of Zygaena occitanica, which, whether healthy 
or parasitised, always leaves its host-plant. Though the fact of its 
being parasitised may hasten these physiological changes, it certainly 
does not cause them. 

From cocoons of Z. occitanica taken in a normal situation, the author 
has reared three Diptera : Trkholyga major, B.B., Compsihra 
concinnata, Mg., and Blepharomyia qxigarn, Mg., the same cocoon con- 
taining two or three pupae, of the same or even different species ; and 
three Hymenoptera : — Atmmtus insignis, Forst., Monodmtomenis 
dentipes, Walk. , and Spilocryptus sp. 

Chamberlin (W. J.). Bark-beetles Infesting the Douglas Fir. — 

Oregon Ayric. Expt. Sta., Corvallis, Bull. no. 147, January 1918, 
40 pp., 15 figs. [Received 0th April 1918,] 

About 30 per cent., or 600 billion feet, of the standing coniferous 
timber in the United States is Douglas fir (Pseudotsuga taxifolia). 
Wherever commercial timber is grown in North America, it is the 
dominant tree and is undoubtedly destined to be the leading com- 
mercial tree of the future. The estimated annual loss to forests and 
forest products in the United States due to insects is approximately 
£20,000,000, and since Oregon contains one-fifth of the standing 
timber of the United States, the loss in that State is reckoned at 
approximately £4,000,000 annually. The present bulletin records the 
results of over two years’ study of the life-histories and economic 
importance of the pests dealt with. 

A key is given to the species of Scolytids concerned. These include 
Cryphalm mnabilis, Chamb., which damages Abies amabilis and 
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Douglas fir. The eggs are deposited during the last week yi August 
and hatch in a days, the larvae working in all directions and girdling 
the small limbs. Both sexes work at excavating the egg-chamber, 
each pair probably making more than one of these, Dryocoetes 
pseudotmgae, Svaine, is only known to attack Douglas fir, its distri- 
bution being along the Pacific coast from British Columbia to Northern 
California. The young adults hibernate in the bark. The galleries 
of this beetle are small and irregular. Adults, larvae and pupae 
were all found in August. The development of a brood is complete 
in 6 months. Ips condoms, Mann., shows a preference for trees 
with thin hark. It does not often attack Douglas fir, hut is very 
injurious to lodge-pole pine (Pirns mntorta latifolia), and frequently 
attacks injured, dying or recently felled Monterey pine (Pirns radiata) 
and Sitka spruce ( Picea sitchensis). Pityophthorus nitidulus, Mann., 
does considerable damage in the spruce regions of Colorado. A small 
central gallery is constructed under the bark, from which radiate 
three or four galleries. There are 3 or 4 females and one male in each 
chamber, each female depositing her eggs in a separate niche. The 
larvae construct radiating galleries in all directions and pupate in a 
cell almost wholly in the bark. When mature they eat their way 
directly to the surface. 

Dendrodonus pseudotsugae, Hopk. (Douglas fir bark-beetle) attacks 
Douglas fir, big cone spruce ( Pmuhlsuga macrocarpa) and western 
larch ( Larix occidentals), hut is evidently not strongly attracted to 
the latter species in Oregon. This species is found from British 
Columbia to Mexico, from the Pacific coast to the eastern slope of the 
Rocky Mountains and from sea-level to 8,000 feet. Hibernation 
occurs chiefly in the young adult stage, though some larvae are to ho 
found practically all the year round. In early March or April the 
beetles extend their winter burrows or begin new ones, ovipositing 
as the gallery progresses. Incubation requires 8 to 10 days in the 
laboratory and probably about 16 days in the field. The young 
larvae eat their way out through the cambium and pupate after a 
period varying from 9 to 14 weeks. Broken logs, stumps and refuse 
are preferred for breeding. The adults enter crevices or holes in the 
bark and proceed to mine their way to the cambium. Here, egg 
galleries are excavated and breeding continues. The larval mines 
are frequently longer than the main gallery and may cross and recross 
many times. When mature, the beetle burrows straight to the surface 
of the bark and so emerges. "When badly attacked the foliage turns 
colour, or only part of the tree may fail, showing that the cambium 
has not been entirely girdled. D. pseudotsugae does not directly 
damage the timber, but causes a loosening of the bark and hastens 
the death of weakly trees. It is suggested that infested trees attacked 
during spring or summer should be barked or burned before the middle 
of August. The burning of any slashing that is infested before the 
beetles become active (1st April) will help to keep the pest in check. 
Two undetermined Ichneumonids have been reared fr#m cocoons 
found in the mines of D. pseudotsugae. One of these is undoubtedly 
useful in keeping down the beetles, 10 or 15 per cent, of the pupal 
cells being occupied by its cocoons. Seim safroi, Ewing (mss.), a 
small mite found in numbers in the mines and pupal cells, Bdella 
magm, Ewing (mss.), and the nymphs and adults of a Gamasid mite 
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are profyibly predaceous ou it. Both adults and larvae of the 
Clerid beetle Clerus sphegeus, F., feed upon all stages and are important 
enemies. Cieindela longilabris, Say (tiger beetle), an Asilid, Dnsyllis 
posticata, Say, and an unidentified species doubtfully referred to the 
same genus, are all predatory on this beetle. 

Tomicus ( Hylastes ) nigritms, Mann, (red fir root borer) in the larval 
stage excavates long winding tunnels in the bark of the roots of Douglas 
fir. This species occurs from Alaska to California, but is not numerous 
or economically important. Hylastes ruber, Swaine, attacks dying or 
weakened Douglas fir. Scolytus imispinosus, Lee., attacks Pseudotsvga 
taxifolin, P. mucronata, Larix ocridentalw and Picea engeltmnni. 
The species from the two last-named trees may be a closely 
related beetle and not the true S. imispinosus. The latter which 
occurs in the Pacific coast and Rocky Mountain States and in 
south-western Canada, excavates two short straight longitudinal 
galleries from an entrance burrow in living bark of injured, dying or 
recently felled Douglas fir and western larch. From 40 to 100 eggs 
are deposited in crevices in the sides of the main gallery, and these 
hatch in 4 or 5 days. Eggs and young larvae are commonly 
found in March and adults of this generation appear in late April 
and May. Eggs and larvae have also been found in late August at 
4,000 feet, indicating at least two generations. The winter stage has 
not been observed. Although this species does kill some small living 
trees, it is not regarded as a serious pest. An undetermined Hymenop- 
terous parasite has been bred in numbers from its galleries and a 
Chalcid, Denotus seolyti, Ashm., has also been recorded as ft parasite 
of this species. E. tsugae, Swaine. attacking Tsitga mertensiana and 
Psemktsuga mucronata, and E. monticolae, Swaine, attacking Pirns 
monticoh and Psevdotsuga mucronata, are both found in British 
Columbia. 

Pseudohylesimts grandis, Swaine, occurring from British Columbia to 
California and eastward to Idaho and Colorado, apparently attacks only 
Douglas fir in any stage of growth, being especially bad in saplings 
and limbs of old trees. Adults appear early in April and construct 
the primary gallery, in which about 25 eggs are deposited by each 
female. These hatch in 10 to 15 days ; the larval galleries are begun 
at right angles to the main galleries, but finally turn parallel to it. 
These pierce both bark and wood, the pupal cell invariably being in 
the bark. About 6 weeks is required for the life-cycle. In some 
localities only one generation a year is recorded, but in the TV Illainette 
Valley adults emerging in June re-attack the same tree or move to 
a new host and rear a second generation, which is mature by the 
middle of September. The adults of this second generation hibernate 
in the mines. This species principally confines itself to the limbs of large 
trees in a weakened or dying condition. Large numbers of unidentified 
parasitic Hymenoptera have been bred from the galleries. Many 
dead larvae were found infested by bacteria. Experiments will be 
made to determine whether this disease was the cause of death and 
whether it is fatal to other members of this family, especially to the 
genus Dendroctonvs. Psevdohyhsinus granulatus, Lee., attacks Abies 
grandis in eastern Oregon and sometimes Douglas fir. The adults 
excavate short transverse galleries in the cambium of the main trunk 
or the large limbs of healthy, weakened or recently felled trees, often 



killing young trees or seriously injuring older trees. From 18 to 20 
eggs are deposited alternately along the main gallery. In 5 or 6 
davs these hatch and the larvae excavate rather long irregular mines, 
pupating chiefly in the bark. This pest is not a very serious one, 
and if the plantation is well cleared in the spring and dying and dead 
trees burnt, there is little to fear from it. It occurs from British 
Columbia to California. P. rwtmlosus, Lee., passes the winter as a 
voung adult and occasionally in the pupal stage. Emergence occure 
late in March or early in April, and recently felled or injured Douglas 
fir is immediately attacked. Saplings or limbs of large trees are 
preferred, thick bark being avoided. The entrance gallery penetrates 
the bark at a right angle and upon reaching the cambium the insects 
start a gallery parallel to the grain of the wood, the female working 
up the trunk and the male in the opposite direction. As the gallerv 
progresses the female makes small niches on each side in which she 
deposits a single egg, closing up the niche with fine borings. From 
15 to 30 eggs are deposited, which hatch in about 5 days, the larval 
galleries recrossing each other many times. Beetles captured in the 
wood had evidently passed the winter as young adults ; the first 
eggs were laid in the cages in early April and the life-cycle of these 
was completed by the end of May. A second generation occurs, the 
adults of which remain within the bark until spring. The damage 
done hv this species would he very great but for the fact that it 
prefers hosts that are already dying or injured. It attacks in 
such numbers and the life-cycle is so short that control is difficult ; 
the tree is in all probability past recovery before any outward signs 
appear, except the fine dust-like borings that may easily be overlooked. 
The use of trap trees should be a successful means of control. 

Pityokteines { Dryocnefes ) mtmilus, Swaine, is found in Douglas fir 
from British Columbia to southern Oregon, in scattered localities. 
The beetles were found to be mature and ready to leave the tree on 
3rd June. They occurred in such vast, numbers that in spite of their 
small size the bark of the trees was honeycombed from top to bottom. 
For this reason it is impossible to trace the pattern of anv individual 
gallery. This species is not widespread enough to be a serious pest ; 
by felling and burning infested trees in the spring immense numbers 
of the adults would be destroyed. Hylurgops ntgipennis, Mann., has 
been reported as attacking Pimis, Picea, Abies and Pseudolsuga, but 
the author has never found it in Douglas fir, though abundant in 
Pmus monticola and P. jxmderosa, as well as a few individuals in Picea 
engelmmni. In each ease the insects had attacked trees that had 
been down for years and were abundant in the decayed bark. In 
the author’s opinion it is a pest of secondary importance. Platypus 
icdsoni, Swaine, has been recorded as attacking only sicklv trees, 
but the author has taken it from perfectly healthy examples of Abies 
itobilis and Pseudutsaga taxifolia in Oregon. All Pacific coast conifers 
in. a weakly condition are attacked, except the cedar group. The 
mines extend directly through the bark into the wood. THe female 
deposits some hundred eggs loosely scattered about the gallery in 
clusters of 10 or 12. The larvae require 5 or 6 weeks for development, 
and feed on ambrosia fungus. The pupal cells are out parallel with 
the grain of the wood and generally occur in groups along the deeper 
passages. This species is found in southern British Columbia, 
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Washington anti Oregon. Loss from the attacks of this beetle can be 
avoided by cutting unhealthy timber as soon as noticed and removing 
all felled timber as rapidly as possible. 

There are many undescribed species of the genus Xyhborus, several 
of which are wingless and remain throughout their lives in the galleries 
where they develop. The only member of this genus attacking 
Douglas fir is X. xylogmphus, Hay (mxeseni, Ratz.). The fertilised 
females pass the winter in the brood chamber, emerging in earlv 
spring to attack weak, dying or felled trees. An entrance is made 
through the bark into the sapwood, which leads to a brood chamber 
parallel to the grain of the wood ; this may be in the sapwood or deep 
in the heartwood. Attacks are made for preference at the edge of 
wounds or other insect burrows, or in deep crevices. Several females 
frequently work at one gallery, one guarding the entrance while the 
others excavate and expel the borings. Ambrosia fungus is cultivated, 
and then a few eggs are laid in the gallery, the young larvae feeding 
upon the fungus. When these have attained a considerable size, 
more eggs are deposited, and this process continues until there are 
many larvae present, in all stages of development. These extend 
the burrows, and during spring and summer, eggs, all stages of larvae, 
pupae and adults may be found in the galleries. Females may leave 
the colony from time to time to start new colonies in the same or a 
different tree, but the original colony will continue to work in the old 
tree as long as the moisture content of the wood is favourable to the 
growth of their fungus. The adults apparently live for several years. 
This species has a wide geographical distribution and a great range 
of hosts. Pinus, Pseudotsuga, Picea, Abies, and Larix are among the 
conifers attacked. It is found from the Atlantic to the Pacific from 
Canada to Mexico and throughout Europe to Japan. The effect of 
its attack is to weaken the vitality and hasten the death of the tree. 
It also ruins lumber and affords entrance to detrimental bacteria and 
fungi. The beetles Colydium lineola, Say, and Clems sphegeus, F., are 
predaceous on it. Control measures must be chiefly preventive. 
There is little danger of infestation in trees that are kept in good 
growing condition, and where dying and dead trees are removed and 
all broken and dead parts disposed of. For ornamental or shade 
trees that have been recently attacked an application of coal tar 
creosote will often destroy the brood and prevent further attack. 

Trypodendrem Imeatus, 01., penetrates the sapwood and heartwood, 
the galleries branching considerably and the brood chambers extending 
above and below the main galleries. Ambrosia fungus furnishes the 
food of this species and produces the characteristic stain on the wood 
for some distance from the mines. Glischrochilus { Ips ) fascialus, 01, 
is reported as predatory on the beetles, and probably Thamrodems 
sanguineus is another enemy. This species is a rather serious pest in 
recently felled timber, particularly of Douglas fir. To prevent loss, 
felled logs should be removed from the woods as soon as possible or 
rolled into water. Most of the North American conifers are attacked. 
T. pondemsae, Swaine, has been observed in Pinus ponderosa and 
Pseudotsuga taxifolia, doing considerable damage to the sapw'ood of 
recently felled Douglas fir. G-natholrichts retusas, Lee., mines the 
sapwood and heartwood of injured, dying and recently dead trees, 
logs, stumps and large limbs of Douglas fir. It occasionally attacks 
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living and healthy trees. The galleries branch considerably, all parts 
of the same gallery being on the same horizontal plane. There are 
two generations a year, though these are irregular, larvae, pupae and 
adults all being present within the galleries at almost any season of 
the year. Larvae and adults feed on ambrosia fungus and continue 
to breed and extend their galleries as long as the wood of the host 
can grow the fungus. Preventive control methods consist of removing 
immediately all logs cut in the spring and early summer. Since the 
beetles will not enter logs that are dry or partly seasoned, if these cannot 
he removed at once they should be placed where the sapwood will 
season quickly in plenty of air and sunshine. This species is found 
from British Columbia to Central California and eastward into Arizona 
and Nevada. G. sulcai.us, Lee., occurs in the Pacific Coast and Rocky 
Mountain region from British Columbia into Mexico, in Pimm, 
Tsvya, Pseudotsuga, Abies, Pima, Thuja and Sequoia. The life- 
historv and habits of this species are essentially the same as those of 
G. relusus. 

Scholl (E. E.). Division of Entomology. Field Work .— Ninth Ann. 
Rt-'pl. Commas. Agric., Austin, Texas, 10th September 1916, 
pp. 11 -15. [Received 6th April 1918.] 

Cydia (Carpoca/psa) pomonella, L. (codling moth) has done such 
severe damage as to discourage many apple growers in West Texas, 
but it has been proved that it can be checked sufficiently to make 
apple growing profitable. When orchards are well cleared in the 
autumn, pigs allowed in to dig up insects from the soil, a hot lime- 
sulphur solution sprayed over the trees in winter, and then, after 
blooming, three sprayings of 1 lb. lead arsenate to 25 TJ.S. gals, water 
given, very little trouble is experienced from this pest. Aegeria 
(Stummoidea) exiliosa, Say (peach borer) is best controlled by making 
mounds round the trees with earth in the summer-time and removing 
them iii January or February so that the larvae are exposed and 
destroyed by cold ; this lias been found more efficacious than worming 
or applying repellent, washes. Aspidiotus perniciosus (San Jose 
Scale) and Srobjtus mgufosus (fruit-tree bark-beetle) have done a 
good deal of damage in north and east Texas. Pruning and spraying 
demonstrations with commercial lime-sulphur were given and effective 
work on these lines was done. Small twigs of fruit trees containing 
sour sap were used as traps for the bark-beetle, and then burned, with 
great success. Missus leucoptenis, Say (chinch bug) was troublesome 
in April and May, though where crop rotation and clean culture 
were practised infestation was not heavy. As a result of spraying 
experiments with several substances it was found that the most 
successful were a solution of 1 lb. laundry soap to 100 U.S. gals, water 
with pint nicotine sulphate, and a 10 per cent, kerosene emulsion. 
Aphis gossgpii, Glov. (melon aphis) was sprayed with, many solutions, 
the most efficacious being 1 lb. octagon laundry soap to lOCfU.S. gals, 
water with 1 pint Blackleaf 40, the nicotine being added while the 
soap solution was very hot. This solution did not injure the 
blossoms. Several thousands of Rippoiamia convergens were 
imported, which served materially to hold the pest in check. 
Cyks hem i cartas (sweet potato borer) has been increasing in the coastal 
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areas. It was found that dipping or spraying plants in arsenieals 
had practically no effect on the weevil. Growers are urged to let 
pigs or sheep clear up potato refuse in the fields after harvest, to plant 
runners of the vine instead of slips and to destroy the latter, these 
methods being found the most efficacious in producing good sound 
tubers in the new crop. Strawberry plants were infested with white 
grubs (Lachnoslerna), Pamera sp. and red spider. The two last- 
named were successfully sprayed ; white grub control is only just 
being undertaken. Muryantia histrionica, Hahn (harlequin cabbage 
bug) did considerable damage to cabbage, turnips, etc., in gardens. 
Early trap-crops of mustard were destroyed when fully infested bv 
the insects by means of pure kerosene oil. A large grove of privet 
that was being destroyed by these bugs was sprayed wdth a caustic 
potash whale-oil soap and red engine-oil emulsion, which acted as a 
repellent as well as destroying many of the adult insects. Against 
Diabrvtica vittata and D. diicdecimpvnctatd on cucumbers, canta- 
loups and watermelons in early spring, a mixture of equal parts of 
tobacco dust and lime gave some relief, but thorough spraying with 
Bordeaux mixture (4:4:40) showed the best results. Epicauta cittata 
(striped blister beetle) was destroyed on lucerne and tomatoes by a bait 
consisting of 25 lb. wheat bran, 1 lb. arsenic, 1 quart molasses and 
about 1 U.S. gal. water. The best measure against Contarinia (Dip- 
losis) sorgMcola, C'oq. (sorghum midge) is to plant sorghum early, so 
that it has time to produce seed before the warm nights when the pest 
oviposits. Other remedial measures are the burning of Johnson 
grass, which is the principal host-plant, in the fields, winter destruction 
of seed heads and fumigation with carbon bisulphide of all seed kept 
through the winter. The numbers of Oncideres texana (twig girdler) 
on pecans and other trees were greatly reduced by collecting the 
beetles and cutting off twigs containing eggs. Lagoa pyxidifem 
(flannel moth) and Automeris io on hackberrv and other shade 
trees were controlled by spraying with 1 lb. lead arsenate in 25 U.S. 
gals, water. Thyridopteryx ephemmieformis (bag w T orm) damaged 
evergreens and pecans. Removing the winter bags and spraying the 
spring brood with lead arsenate gave satisfactory Tesults. 


Ohlexdokf (W.). Notes on Rhinoceros Beetle (Oryctes rhinoceros, L.), 
injuring Palms in South Texas .—Ninth Ann. Rept Commiss. Agric., 
Austin, Texas , 10th September 1916, pp. 20-22. [Received 
6th April 1918.] 

Reports from various districts show that Oryctes rhinoceros oviposits 
in manure heaps, dead palms, or other decaying vegetable matter in 
moist situations during the summer. The length of the stages in its- 
life-history are unknown, but adults emerge irom February to Jlay. 
The only food-plants known in southern Texas arc maguay and palm, 
of which the former seems to be preferred. Young and tender palms 
are always preferred to older ones. Various methods of control are 
suggested, but must be tested before any of them can be recommended 
as economic methods, such as trapping the beetles with lights or 
killing them in their burrows by fumigation with carbon bisulphide. 
The latter method has given varying results ; the liquid poured into the 
burrow' is said to kill the tree in many cases, while rags soaked in carbon 



269 


bisulphide put in the burrows, which are then closed, do not alwavs 
destroy all the beetles. The larvae should be destroyed in their 
natural breeding grounds, or can be trapped by preparing suitable 
breeding places. 


Kaoxall (R. S.). Brief Descriptions of New Thysanoptera. — IX. — 

Ann. Mag. Nat. Hist., London, 9th Series, i, no. 3, March 1918, 

pp. 201-221. 

Amouo the species dealt with are : — Ceratothripoides brunneus, sp. n., 
from the (Told Coast, on kola shoots and (lowers ; Aptinothrips rnfi- 
corn is var. cmmticornis, Uzel, from India, associated in tea flowers with 
Physotkrips kfroyi, Bagn., the former being also common in Europe and 
North America ; Physolhrips peculiam, sp. n., from India, on lucerne ; 
Hnphthrips lennipennis, sp. n., from India, on tea-bushes ; Podothrips 
propinqtnts, sp. n., and Eurhynchothrips comer gens, sp. n., from the 
Cold Coast, on kola shoots and buds ; and Klinothrips femomlis, sp. u., 
from the Gold Coast, on foliage of cacao. 

Davky (II. W.). Diseases of Fruit Trees and their Treatment.— Jl 

Dept. Agric. Victoria, Melbourne, xvi, no. 2, 11th February 1918, 

pp. 101-107. [Received 23rd April 1918.] 

In this paper the author deals with the common insect pests of fruit 
trees in Victoria, including- codling moth [Lydia pomonella], cherry 
and pear slug [Eriocampoides lintucina], woolly aphis [Eriosoma 
hnigerum], peach aphis [Myztts persicae], mussel scale [Lepidosaphes 
nhiii], San Jose scale [Aspidiotns pernkmus], olive scale [Saissetia 
oleae j, Rutherglen bug [Nysius vinitor], Pyrrhocorid bugs attacking 
fruit, red spider [Tetranychus tdarim] and thrips. The usual insecti- 
cides are recommended, and formulae and directions for their prepar- 
ation are given. 

Wheat Storage Problems. Protection from Weevils.— Jl. Dept. Agric. 

Victoria, Melbourne, xvi, no. 2, 11th February 1918, pp. 117-119. 

[Received 23rd April 1918.] 

The special committee appointed by the Commonwealth Advisory 
Council of Science and Industry, record, in Bull. No. 5 of the Council, 
the result of their investigations on the. protection of stored wheat 
from weevils, and on the treatment of damaged grain. Only two 
grain weevils ( Calandra granaria and C. oryzae) are destructive enough 
to require special measures, those recommended being the careful 
avoidance of old, weevil-infected bags and buildings, and the dry storage 
of sun-dried wheat. Experiments have proved that the weevils will 
not breed in sun-dried wheat which contains only 4:7 of moisture, nor 
m t hreshed wheat containing G.7 per cent. With 8 per cent, of moist ure 
they died in six weeks without breeding, with 9 per cent, they remained 
dormant, but with anything above this amount, provided they had 
free air, they became active and increased. Therefore, in a fairly 
dry climate it should be possible to store wheat for an indefinite period 
without any damage from weevils, provided that it is completely 
protected from the weather. 



In the treatment of damaged grain, tests were carried out on the 
effects of quicklime on (1) good, (2) weevily, (3) tainted, (4) damp and 
damaged, (5) mouse-tainted wheat. In each case the wheat was first 
passed through a small wheat cleaning machine, then mixed with 1 per- 
cent. of its weight of quick-lime and stored for 14 days. It w-as found 
that the addition of quick-lime to sound grain is in no way harmful, 
and may even effect some slight improvement. In the case of weevily 
wheat it caused the removal of the adult weevils and the infested grain 
upon screening, but the weevils were not killed, this being effected only 
by adding lime at a high temperature. The tainted wheat lost nearly 
20 per cent, and the musty and mousey odours were much reduced, 
though their complete removal would require contact for several 
months with lime applied fresh and hot. Damp wheat proved to be 
incapable of conversion into a wholesome article, though the odour 
and bacteria present were materially reduced bv the lime. The 
treatment of mouse-tainted wheat gave very satisfactory results, 
which showed, however, that the lime, to he effective, must be applied 
hot. 

Schenk (P. J.). De Erwtenkever. [The Pea Weevil.] — Tijdscb. 
Plantenziekten, Wageningen, xxiv, no. 1, 15th February 1918,. 
pp. 15-24, 1 fig. 

The information given in this article on Bruchus pisormn has been 
taken from existing literature, and the remedial measures advised are 
the usual ones, consisting of exposure to a temperature of 122° F., 
fumigation with carbon bisulphide or hydrocyanic acid gas, and the 
warming of the peas during the month of February, thus inducing the 
beetles to emerge. 

Schoevees (T. A. C.). De Bloedluis ( Schizoneuralanigem , Hausmann), 
[The Woolly Aphis, Eriosoma lanigcrum.} — Tijischr. Planten- 
ziekten, Wageningen, xxiv, no. 1, 15th February 1918; Bijblad, 
pp. 7-16, 2 figs. 

This article deals with Eriosoma lanigerum and its control from 
a popular and practical point ol view and contains no new information. 


den Door (J. E. A.). De Verspreiding van Trichogramma, den Eipara- 
siet van Heliothu obsolela, Fabricins, ter Oostkust van Sumatra. 

[The Spread of Trichogramma, the Egg-Parasite of II. obsole.ta, on 
the Bast Coast of Sumatra.]- Meded. Deli P roej station, Medan, x, 
no. 9, February 1918, pp. 213 220, 1 map. 

From 1908 to 1910 attempts to find egg-parasites of Heliothis 
obsoleta, F., in Java and Sumatra were unsuccessfully made by Dr. 
L. P. de Bussv, who consequently introduced in 1911 Trichogramma 
minnlnm ( 'preliosutn ) from North America into Sumatra, where it has 
now- established itself [see this Review Ser. A, i, p. 13]. 

Since 1916 the author has investigated the hosts of this parasite 
and its spread under field-conditions. Insects parasitised in the labora- 
tory are not necessarily attacked in the field and vice versa. In the 
field most of the parasites are small and wfith weak ovipositors, so that 



thcv are unable to penetrate the hairs covering the unattached end 
of the egg of Ergolis ariadne, L, or pierce eggs in small heaps covered 
with hairs, as in the case of Hypsa alciphron, Cram., and Prodenia lilura, 
p. (littoralis, Boisd.). If the host-eggs are laid on leaves with a sticky 
surface, as in the case of those of H. obsokta on young tobacco, the 
parasites are unable to reach them. On the other hand, the Lycaenid, 
lampides (Polymnmalus) baetica, L., was not parasitised in the 
laboratory, but wherever its eggs occur on Crotalaria striata on the 
East Coast of Sumatra, T. minutum is abundant. 

The following is a list of the principal hosts of Trichogmmma in the 
held : Heliothis obsokta, F., from Phjsalis angulata, Zea mays, 
Macaranga sp., Passiflora foetida, Crotalaria striata, and Momordica 
charantia; Ljampides baetica, L., from Crotalaria striata, C. incana, 
C. usaramoensis, Vigna catjang , and P. foetida ; Hippotion eelerio, L,, 
from Cokcasia antiquorum and C. indica ; Achaea janato, L. (Ophinsa 
melicerta, Drury), from Ridntis communis. 

Physalis angulata, Zea mays (maize) and Passiflora foetida favour 
the development of H. obsokta. P. foetida is of such little importance, 
however, that no measures need be taken against it, while maize is 
cultivated only to a limited extent by the natives. The Physalis is 
decidedly harmful, as the young caterpillars bore into the fruit-buds 
and are there sheltered until they migrate in order to pupate under- 
ground, whence the adults emerge at, the time that tobacco is planted 
out in the field. Plants useful against H. obsokta are Crotalaria 
striata, C. incana, C. usaramoensis, Amorphophallus sp., Ricinus 
communis, and Urena kmentosum, though C. striata is the. only one 
of practical value. It must be remembered that Trichogmmma does 
not develop in large numbers on its host living on this plant until it 
bears fruit, so that planting must be effected sufficiently early. The 
spread of the parasite is most probably due to the mid-day winds, so 
that C. striata should bo planted in a position which at mid-day will 
be to windward of tho plantation requiring protection. 

When investigating the distribution of T. minutum in Sumatra the 
discovery of the Lycaenid host, Lampides baetica, L., on Crotalaria 
proved to be of the greatest importance, because this plant is almost 
always found in tobacco plantations, where its use as a green manure 
is constantly increasing and the eggs of L. baetica abound on it. Most 
of these eggs are parasitised by T. minutum. 

The conclusions reached are that T. minutum can be used against 
H. obsoleta and perhaps also Phytmnetm (Plusid), but not against 
Prodenia, Phthorimaea (Lila) and Botgs. The eggs of H. obsokta are 
rarely attacked on tobacco because of the stickiness of the young 
tobacco leaves. The percentage of parasitism of the eggs of this 
moth on Physalis angulata, L., must be increased, while this plant 
must be kept down as much as possible. The former may be brought 
about by increasing the parasitism of other eggs, those of L. baetica 
on Crotalaria striata being the most suitable. The Crotalafia should 
be planted round the tobacco field before the tobacco is planted 
out, m order that the moths may lay their eggs on it instead of on the 
tobacco. The collection of the caterpillars and spraying with Paris 
green and lead arsenate are the best remedies in cases of infestation 
of tobacco. 
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Van der Goot (P.) & Roepke (W.). Beknopt Verslag der Helopehis- 
bijeenkomst (28 Juli 1916). fA brief Report of the Helopelti s - 
Conferenee of 28th July 1916.]— Meded. Proefstalion Midden- 
Jam, Sala'.iga, no. 29, n. d., 22 pp. 

The ground covered by the discussions at this meeting has alreadv 
been dealt with in several papers on Helopeltis [see this Review, Ser. A. 
iv, p. 442 ; v, 413, 570], 

Car hallo (E.). Informe acerca de las Causas de la Infertilidad de los 
Olivares del Ternimo de Jerez y del Lindante de Arcos de la 
Frontera. [Report on the Causes of Infertility of Olive Trees in 
the Districts of Jerez and Arcos de la Frontera.] — Bol. Agric. 
Tecnica >J Economica, Madrid, x, no. Ill, March 1918, pp. 217—230. 

The chief disease of olive trees is caused by a fungus that follows 
upon the attacks of Saisselia ( Lecanium ) oleae, which clusters under 
the leaves and on the branches of the trees. For the district under 
discussion the only control that, has been found effective is Bordeaux 
mixture and turpentine. It is considered of the utmost importance 
to cultivate the trees and plant them in suitable positions only, so 
that the chief causes of disease, namely, excessive moisture and lack 
of ventilation, air and light, may be eliminated. 

Dacca oleae (olive fly) is the cause of very great loss to olive-growers, 
severe infestations dbcurring periodically from unknown causes. A 
short account of the life-history is given. There is no known method 
of controlling this tty that is cheap and efficacious. It has been sugges- 
ted that the olives should be gathered early, before the larvae of the 
last generation have left the fruit, and that if all are not killed by 
this means in one year it should again be practised in the following 
year. AfteT early gathering of the fruit it should be crushed imme- 
diately and the refuse left at the oil-mills should at once be burnt. 
It- is essential, for this measure to be successful, that all olive, -growers 
in a given region should make this early harvest, otherwise the opera- 
tion would be absolutely useless. The only other possibility of exter- 
minating this pest is to wait until it is destroyed by climatic conditions, 
as in the year 1897, when unusually warm weather in February and 
March caused a rapid development of D. oleae, which arrived at 
maturity, but could find no olives on which to oviposit as these had 
not vet appeared. In combating these insect pests, insectivorous 
birds should be carefully protected. 


LEGISLATION. 

Amendment no. 1 to Quarantine Order no. 29, Alfalfa Weevil.— Mlhlg. 
Bull. Cat. Slate Commiss. Hortic., Sacramento, vii, no. 3, March 
1918,' p. 170. 

As Rgpera variabilis ( Phylmwmus jmstiais) (alfalfa weevil) has now 
invaded Delta County, Colorado, this amendment dated 31st January 
1918 has been issued in California to include this County in the list 
of quarantined areas. 



Reports on the State of the Crops in each Province of Spain. Bol. 
Agric. Teenier y Economica, Madrid, x, no. Ill, March 1918, 
pp. 247' 265. 

In the Province of Badajoz a spring campaign is being organised 
against locusts, and, as large areas remained untreated in the winter, 
it is considered that the measures ordered by the local councils are 
insufficient and additional help has been sought from the State in 
order to avoid unnecessary losses to crops. The same conditions 
prevail in Caceres, while a great abundance of locust eggs, some of 
which are already hatching, is reported from Cordoba. 

Mazif.ues (A. de). Enquete sur L’Eudemis. [Investigation regarding 
Polychrosis kntrana .] — Rev. Horlic. de VAlgerie, Algiers , xxiij 
no. 3, March 1918, pp. 35-39. 

The history is given of the infestations of Polychrosis botrnim that 
have occurred in Algeria since 1904, when the pest was introduced. 
The various methods of control that have been tried for this vine- 
moth und for Clysia ambigxellti are reviewed. The results have shown 
that, as soon as the presence of the moths or of young larvae is observed, 
the most efficacious way of protecting the vine is bv spraying the fruit 
with some substance that will repel oviposition and poison the larvae. 
This includes two treatments, namely, two sprayings in spring with 
arsenicals and a summer treatment with nicotine. Lead arsenate mixed 
with Bordeaux solution is given in two applications at 8 to 15 days’ 
interval; summer treatment begins as soon as the grapes begin to 
develop ; for this, nicotine should be mixed with a copper solution. 
For the last few years the majority of vine-growers have gathered 
infested grapes before maturity in order to destroy the larvae embedded 
in the pulp : this naturally reduces the quantity of the crop. It has 
been noticed that the flights of moths are always more abundant 
around farm buildings, where they seem to be attracted either by the 
shelter afforded from strong winds or by lights. For this reason 
light and bait traps placed in the vicinity of such buildings collect 
more individuals than those placed elsewhere. 

Several causes are suggested for the lack of success in spraying 
recorded by vine-growers. These include faulty preparation of the 
spraying mixtures, economy in the use of sprays, and their bad distri- 
bution. Those who are in the habit of treating vines for mildew tend 
to spray the young leaves only and forget to sprinkle the future grapes. 
Applications against the first- generation are often left too late, thus 
allowing future generations to occur. Acetates are mixed with copper 
solutions of varying powers of spreading. Preliminary defoliation, 
"nich allows the operator to reach the fruit more easily, is frequently 
omitted. The insecticides are sometimes washed away by rain just 
as the larvae arc hatching. 

lhcKEK.sox (E. L.) & Weiss (H. B.). Corylhucha spinulosa, Gibson, a 
New Lace-bug on Wild Cherry (Hem. Horn.).— Entom. News, 
Philadelphia , Pa., xxix, no. 4, April 1918, pp. 121-125, 1 plate. 

.j - P t° the present Corylhuca spinulosa, the food-plant of which is 
"lid cherry (Prdn~ts serotim), has been found only at one place in 

( c 47<1) Wt.P2/I37. 1,600. 7.18. B.&F.Ltd. Gp.11/3. a 
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New Jersey, where it appears to be rather well distributed over a 
small wooded section. The over-wintering adults appear early in 
June, oviposition occurring till about June 20. The eggs are deposited 
in the midrib of the. leaf on the under-surface, from 4 to 35 being 
present on one leaf. The egg-stage requires from 2 to 3 weeks and til- 
nymphs on hatching feed in colonies on the under-surface of the leaf 
along the midrib, disfiguring it by varnish-like spots, and causing a 
whitish discoloration of the upper surface. Adults of the first brood 
are present by the end of July, and those of the second brood by the 
latter part of August. 

Giraui.t (A. A.). New and old West Indian and North American 
Chalcid-flfes (Hym.).— Enlom, Nms, Philadelphia, Pa., xxix, no. 4, 
April 1918, pp. 125-131. 

The species dealt with iu this paper include Grotiusomyia nigricans, 
How., reared from the larva of Eudamns protects in St. Vincent ; 
G. flacieornis, Gir., reared from a Pyralid leaf-miner on oak at Wash- 
ington ; Polycystus clypeutw, sp. n., reared from a leaf-miner on 
maize in St. Vincent ; Sycophila incerta, Ashm., and ldarnes came, 
Walk., reared from Ficus laurim in Barbados; Brnchobiw laliccps. 
Crawf., associated with cowpea weevils in Texas ; Psettdomphale 
eudami, sp. n., reared from the larva of Eudamns proleus in St, Vincent ; 
(hnphilchrysoeham petiolaUis, sp. n., reared from an Oscinid on 
daisy at Washington ; and Arthrolytus aeneociridis, Gir., from Bucctt- 
tutrix lltnrberieUa, on cotton in Arizona. 

Barss {H. P.) & Lovett (A. L.). Spraying Stone Fruits— Oregon 
Agric. Coll, Corvallis, Extension Service Bull. no. 291, March 
1918, 8 pp. 

This bulletin gives in a condensed form information as to the best 
means of combating the common insect and fungus orchard pests. 
Spray calendars are given for the treatment of prunes and plums, 
peaches, and cherries respectively. 

Allex (W. J.). The Peach Tip Moth. — Agric. Gaz. N.S.W., Sydney. 
xxxix, no. 2, February 1918, p. 132. [Received 29th April 1918.] 

The dying of the tips of the young shoots of peach trees is caused 
by the liewly-hatched larvae of this Tortrieid moth eating their way 
down through the centre of the shoot. Attempts to control the pest 
■with lead arsenate sprays have not given satisfactory results, since 
they afford protection for a very limited time owing to the rate of 
growth of the tip. The best method of control is the removal and 
burning of the tips while still containing the larvae, and the destruc- 
tion bv burning or boiling of the fruits infested by the later broods 
of the moth. 

Full.uyay (D. T.). Division of Entomology. — Haicaiian Forester & 
Agriculturist, Honolulu, xv, no. 2, February 1918, p. 36. [Received 
25th April 1918.] 

During the month of January the insectary handled 33,100 pup» e 



of the melon flv [Ducks cucurbitae ] from which were bred 1,609 indi- 
viduals of Opius jtfhhen. The parasites distributed included : - 
Opivs jletcheri, 1,391 ; Diachasma tryoni, 58 ; D. ftiUawayi, 45 ; and 
Paranagrus (corn leaf-hopper parasite), 34,500. 


4<:ee (H. P.). Director’s Report. — Rcpt. Ercpt. Sta. Committee, 
Hawaiian Sugar Planters Assoc, for Year ending September 30, 
1917, Honolulu, 12th October 1917, pp. 6-25. [Received 30th 
April 1918.] 

The hcetle, Anomala [orieMtafe] has been gradually spreading in 
sugar-cane fields in Hawaii ; although some fields formerly attacked, 
are now free from it, the badly infested area is a little larger than 
last year. The spread of this pest has recently been chiefly in the 
direction of irrigation ditches and along railways and other lines of 
communication from infested fields. But for the fact that oviposition 
has usually occurred prior to flight, the damage done by this beetle 
would be much more severe than it is. During 1916 a great deal of 
work was done in connection with the introduction of parasites [see 
this Review, Ser. A, v, p. 426]. By the end of the year one wasp, 
Scoliamanike, had become so well established that introduction was 
discontinued. Other parasites imported include Tiphia ashmeadi, 
about 600 cocoons of which were received from the Philippines. The 
host of this parasite is a different beetle, but it breeds on Anomala 
spp. to some extent. T. segregata breeds upon grubs of Anomala, 
but the emergence of this species is slow 7 and irregular. A few 7 how- 
ever were liberated. Another species of Tiphia from Japan was 
liberated in a field infested with grubs of Ammala sp., as there was 
no evidence of this species having become established from previous 
importations. A species of Prosena from the Philippines was liberated 
in sufficient numbers to become established. Dexia sp. was liberated 
in small numbers, but its chance of becoming established is considered 
small. An attempt has been made to establish a Japanese Carabid, 
Cmspedonotus sp., with what result is not yet known. 

Outbreaks of the leaf-hopper [PerkimieUa saceharicida ] have been 
severe in a number of plantations. It is considered probable that this 
species is able to multiply rapidly only under abnormal conditions 
and then only until the parasites regain control. Heavy rainstorms, 
particularly if accompanied by high winds, the harvesting of large 
areas and migration of the leaf-hoppers to areas that have been free 
from them and hence clear of parasites, are among the disturbing 
factors. It is suggested that the parasites should be distributed arti- 
ficially in large numbers in order to re-establish control of the pest. 
Thirty colonies of Oolet rastiehis sp. (Formosan leaf-hopper egg-para- 
site) have been distributed and have been found to be established on 
two plantations, but on the whole results with this parasite are con- 
sidered disappointing. The, Chinese Dryinid is reported £o be now 
established in most plantations infested with the cane leaf-hopper. 
The cane borer [Rhabdocnemis obscures] is fairly held in check by its 
Tachinid parasite [Cerornasia sphenophori], except cvhere rats facilitate 
the work of the borer. Fresh colonies of the parasite continue to be 
distributed. 

(C479) aJ 



Aders (VV. II.). Entomology in Relation to Agriculture. Zanzibar 
Protectorate Ann. Rapt. Pub. Health Dept, for 1916, Zanzibar , 
1917, p. 36. 

No serious outbreak of insect pests has occurred during the year, 
Ceratilis capitain (Mediterranean fruit-fly) has been found infesting 
imported oranges and mandarins, but the distribution is not widespread 
and apparently native-grown trees are far less susceptible. This flv 
mav become a menace to the citrus industry, and its control is a serious 
problem. 

Or gates monoceros and 0. boas are prevalent and injurious to 
coconuts in Pemba. 


Roberts (A. IV. R.). Report on Aphidae for 1916. — Lancashire <£ 
Cheshire Naturalist, Darwin, x, no. iii, June 1917, pp. 78-79. 

The Aphids recorded include : — Pemphigus bursarius , L., and 
P. filaginis, Boy., on poplar ; LachnieUa nigrotubemdata, Del G,, on 
Larix leptolcpis ; and Aphis sambuci, L., oil elder. 

The following Hvmenoplerous parasites and hvper-parasites of 
Aphids were taken : — Aphid ins ribis, Hal., from 31 pus ribis ; Aph'ulim 
sp., from Aphis ?holci, Ferr. ; a species of Pmon, either P. Jlacinodc 
or P. vohicre, Hal., from A. abktina, W'lk. ; Allatria sp. from A. 6ms- 
sicrtc ; Lygocent* sp. from A. it retiae ; Li/r/orenis sp., from Amphorophom 
ampidlata, Buckt. ; Asaphes vulgaris, Vi'lk., from Aphis ?hoki, Mgzus 
ribis, and Amphorophora ampnllata. 


C'ogan (E. S.). Some Phases of Applied Entomology in South Africa. 

— S. A frican Jl. Science, Capetown, xiv, no. 6, January 1918, 

pp. 2C0-2G2. [Received 1st May 1918.] 

The author points out that while South Africa is economically a 
young country, it is progressing so rapidly that it is taking a foremost 
place in respect of fruit culture and the production of grain and other 
crops. Entomological problems are diverse and numerous and require 
attention from various aspects, as well as initiative, adaptability and 
perseverance on the part, of the entomologists dealing with them. 
Attention is drawn to what the author considers the important factors 
in this work. As the field is large, covering a great stretch of country 
with varying geographical conditions, the training of the entomologist 
should he on broad and fundamental lines, and should include some 
study of tlie closely related sciences of botany and bacteriology. The 
opportunities for developing specialised branches of entomology are 
boundless. The discovery of new, cheap, and if possible more efficient 
chemical Compounds for use in insect control work is an immediate 
necessity. Many other lines of research arc suggested ; the reaction- 
of plants to various stimuli, choice of resistant varieties, control of 
insects by natural parasites, and ecology or the inter-relationship of 
animals and plants, are among the subjects that offer great possi- 
bilities to the investigator. 



Sharpies (A.)- Uslttlina zonata (Lev.) Sace. on Herea bmsHlienm.— 
Ann- App. Biol, Cambridge Univ. Press, iv, no. 4, March 1918, 
pp. 153-178, C plates, 1 text-fig. [Received 3rd May 1918.1 
Rubber trees on Malayan plantations have hitherto been remark- 
able free from insect and fungus troubles, and in consequence 
no great attention has been paid to combating them. The 
Scolvtid beetle, Xyleborus pamtlus, was first observed attacking 
rubber in Malay in 1909, in one district only where many trees 
had been pollarded. The method of planting rubber trees neces- 
sitates the cutting out of large numbers when they reach the 
ace of 0 or 7 years and during the thinning, attacks by boring 
beetles on the permanent trees become prevalent, and it was found 
that fructifications of the fungus occurred on the surface of the attacked 
parts. Evidence indicates that, there is a close connection between 
attacks bv boring beetles and Ustnlina zonata. After fires on several 
estates boring beetles quickly entered the bark of damaged trees, 
and while these attacks were quickly followed by fungus disease, 
in no case was the fungus found in trees where the borers were entirely 
absent. As an experiment, the bark of 21 rubber trees was scraped 
and five of these were quickly attacked, three by borers. Two of 
these showed traces of Ustulina zonata in the bark five weeks after 
the insects had entered. It was observed that the borers disappeared 
after the first fortnight. This experiment showed that the important 
protective laver in rubber trees is the outer layer of corky cells and, 
if this layer is injured, attacks by boring beetles quickly follow, The 
first borers attempting an entrance were trapped in the streaming 
latex, but later arrivals succeeded in entering through places prepared 
by their predecessors. During the process of thinning out, falling 
trees come in contact with and bruise the branches and trunks of 
neighbouring ones, wounding the outer corky layers, and through 
these wounds the borers enter, being quickly followed by the. fungus. 
It is possible that borers may directly transfer fungus spores to the 
trees they enter. Such insects as termites, ants, etc. walking over 
spore-producing fungi would cany away numerous couidia or ascopores 
attached to their appendages, and fructifications in the conidial stage 
have been found showing traces of insect markings on the surface. 
The function of termites in this connection appears to be of minor 
importance, as the number ol trees attacked by them and by V. zonata 
is small compared with those attacked by borers and the fungus or the 
number of old trees suffering from fungus attack only. 

V. zonata is largely responsible for the death of trees attacked by 
the borers, which would not in themselves be a serious trouble. It is 
therefore obvious that strict attention must be given to all trees, 
stumps or logs in which borers are working. These should be immedi- 
ately cut out and destroyed, as they represent one of the worst sources 
of infection. All trees scorched bv fire should be carefully watched, 
and, if borers attempt to enter, a coating of tar (80 per coat.) and crude 
oil {20 per cent.) should be applied to the scorched surfaces, a second 
coating being given if possible. Scorching of the high branches is 
less easily dealt with, but these are not apparently much attacked by 
insects, and in any case they can be readily cut away from the main 
stem. Clearing the ground of rotting timber and the treatment of 
jungle stumps will largely prevent trouble from termites. 
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Efflatoun (H. C.). Notes on the Strawberry Leaf Beetle ( Gakrucclla 
lenella, Linn.). — Ann. App. Biol., Cambridge Univ. Press, iv, no. 4, 
March 1918, pp. 206-210, 3 figs. 

Larvae of Galenicelh tenella (strawberry-leaf beetle) have lately 
been doing considerable damage to strawberry plants in County 
Monaghan, Ireland. This paper gives some, notes on the life-history, 
but it is hoped that fuller details of the bionomics will he published 
later. The stages of the insect from larva to adult are described. 
Both larvae and adults eat the upper and lower epidermis and the 
soft underlying tissue, leaving the opposite layer of epidermis intact. 
Jf these injured leaves are left exposed to weather conditions, the 
wounds develop into holes through the leaf and are misleading in 
identifying the insect causing the. damage. The larvae were mature 
when received, so that nothing is known of their earlier history ; pupa- 
tion occurred on 21st to 24th June, the adult beetles appearing on the 
22nd to 2Gth July. At the least sound the beetles feign death and 
drop to the ground, where they burrow out of sight. They feed 
chiefly during the night or early morning. 


Petherbridoe (F. E.) & Husain (M. A.). A Study of the Capsid Bugs 
found on Apple Trees.' — Ami. App. Biol, Cambridge Univ. Press, 
iv, no. 4, March 1918, pp. 179-205, 3 plates. 

This paper gives an account of investigations undertaken to 
determine the exact damage to apples done by Capsids which have 
been the subject of earlier studies [see this Review, Ser. A, v, p. 290], 
and records fuller details of their life-histories. The information 
collected is however only the result of preliminary study and further 
work in this direction is being carried on. The species of Capsids 
damaging apple trees in England are Plesioeoris nigicollis, Orlholylus 
marginal is, Psallus ambiguus, Atraetotomus mali and Lygus pratensis. 

Plesioeoris nigicollis was found to be the only Capsid that caused 
marking of the leaves, fruit or shoots, the damage done by the other 
species being unimportant. The eggs of this species are laid in June 
and July in the soft stem of the current year, in many cases very near 
the apex and in some cases at the thickened bases of the twigs. They 
are apparently deposited indiscriminately in lenticels or in slits made 
for the purpose in other parts of the stem. The. eggs remain in the 
shoots throughout the winter, and after a few months it is impossible 
to detect their presence in the shoot by external examination. If 
the hark is peeled off, the eggs are generally found adhering to the 
inner side of it. The larvae hatch during April and at once begin 
to feed on the tender or half-opened leaves, usually on the upper sur- 
face. It is difficult to shake them from the trees at this stage, as they 
usually obtain a hold on some lower portion of the tree. The five 
instars of the immature insects are described. Several stages may be 
present at the same time on the trees. When the fruit sets, the bugs 
are in the 3rd, 4th and 5th stages, and shortly after this they begin 
to injure the fruit and continue to do so until the apples are about an 
inch in diameter. Adults feed chiefly on the leaves and shoots and do 
very little damage to the fruit. When the young stem is punctured a 
brown fluid oozes out and the stem frequently cracks and may be 



killed. The slow-growing varieties of apples suffer particularly from 
Capsids : badly marked apples only grow to about one-fourth of their 
normal size and often fall off. 

The stvlets of all the species of Capsids dealt with are very similar, 
and the cause of the damage would seem to be chemical rather than 
mechanical, the salivary injection from P. ntgicollis being injurious 
to the tissue of apple trees, whilst that of the other species is not. 
This supposition is borne out by the fact that it is the mesophyll 
and not the epidermis that shows the first sign of injury, and dead 
mesophvll may he present under a healthy epidermis and the damaged 
area may spread for some time after laceration has taken place. In 
the case" of P. ntgicollis the mechanical injury' is probably of little 
consequence. Psallas ambigmts and Orthotybis imrginalis are some- 
times as numerous as that species, and y-et the injury caused by their 
sucking the juices is of no importance. An inscctfthat causes mechanical 
jnjnrv would probably do so to all plants that it feeds on, but the 
injection of an insect that causes physiological injury might affect 
different plants in different ways, and even be harmless to some 
plants as well as much less harmful to some varieties of plants of the 
same species than others. 

While certain pests are specific in their attacks, others infest a 
large number of plants. Lygns pralensis is known to attack fifty 
different species of plants. Plcsiocoris ntgicollis was formerly known 
to attack Salix and Almis, but it now attacks apple, black and red 
currants, and under experimental conditions has been made to attack 
plums. This change of diet- may be comparable with mutations in 
the morphological characters and is perhaps due to some physiological 
change in the organism. P. ntgicollis may in the future become a 
more serious pest by extending its host-plants. The change of diet 
of this species may simply be due to a fertilised female being blown 
on to a new host, and being unable to reach the original one, the 
insect may feed upon and oviposit on the new plant. The larvae 
that hatch from these eggs will probably be able to live on the tissues 
of the host on which the mother lived and are in any case incapable 
of reaching the original host. Further experiments in this direction 
are required, but it is known that nymphs can be made to change 
their hosts, for example from apple to plum and black currant to 
apple, and it would be of interest to know whether P. ntgicollis 
would oviposit on a species distinct from that on which it was reared. 
It is evident that P. mgicollis normally' lays its eggs on the host on 
which it has fed, and does not, readily change anv,host on which it 
can live, for apples and willows are found interlacing and only the 
willows attacked, or apples and black currants with only the latter 
attacked. In Cambridge, where apples are not attacked, but only 
willows and black or red currants, larvae were transferred from 
black currants to apple trees and, although they did not at once feed, 
they became accustomed to their new host and completed their 
development. • 

Experiments have shown that P. ntgieoUis can be kept in check bv 
spraying with soft soap and nicotine. About 1 per cent, of soft soap 
is sufficient with soft water, or more with hard water, and 0 05 per 
cent, of nicotine (98-99 per cent.). This rapidly kills all stages of 
the insect except the eggs. The wash should be applied jnst after 
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all the bugs have hatched and spraying inav continue for some time 
after the fruit has become marked. A high pressure pump and a 
fairly coarse nozzle should be used. The trees should be thoroughh- 
drenched in a downward direction. As eggs are laid in the yoiii; . 
shoots, trees from au infested nursery should not be planted in non- 
infested areas. 

Ortholglus marginalia, Kent. ( nassatus , Fall.) hatches about a fort- 
night later than P. rngicoUis : this species is not of any importance 
ns a pest. Psnlbis ambigims, Fall, (obscurus, D. & S.) hatches about 
the same time as P. ragicollis, and apparently does no damage. It 
was observed that, the larvae of this species lived and developed for 
weeks on dried shoots without any leaves, indicating some other 
source of food than plant juices. On these twigs were eggs and 
nymphs of the apple-sucker (Psyllu nuili) and eggs and young of red 
spider (Tetmnyehm sjt), and it seems likely that besides sucking 
plant juices to a certain extent Pmttus ambiguus may be carnivorous 
and therefore beneficial. Atmclolomns mali, Mev., has not been 
observed to do any damage to apples. 

No insect enemies of Capsids have been observed. Anlhomia 
sylcestris was found sucking the dead bodies of Capsids at various 
stages, and it is possible that this hug as well as some species of 
Capsids are capable of killing living Capsids, though they have never 
been observed to do so. 


liras (A. I).). Observations on Pimpla pomontm , Ratz., a Parasite o! 

the Apple Blossom Weevil. — Ami. A/jp. Jliol, Cambridge Unit: 

Press, iv, no. 4, .March 1918, pp. 211-227, 1 plate, 1 fig. 

Anlhonomvs pomontn (apple blossom weevil) is a very difficult pest 
to control owing to its being concealed within the unopened blossom 
buds of the apple during the early stages. The larvae are frequently 
found in one of the deformed buds, accompanied by the smaller larva 
of Pimpla jmitonwi, Ratz., which is an ecto-parasitc of both larvae 
and pupae of the weevil. When the larva of P. gmnorum is fully 
fed, it spins a slight silken cocoon within the bud-cavity, the adults 
beginning to emerge about (he 17th .Tune or some 28 days after pupa- 
tion began. The male parasite was found in considerable numbers 
for the first time and was identified. After emergence in June the 
life-history of P. pomornm during the rest of the vear is unknown. 
Most probably it passes through a second generation and utilises 
certain species of Lepidoptera as hosts. In localities where A. pomomru 
does not occur both generations probably parasitise Lepidoptera, 
Among 1 ,270 apple buds from Cambridgeshire infested with A. pomontm 
27 per cent, were found to be effectively parasitised by P. pomorvm. 

An account, is given of Decaux’s method of preserving Braconid 
parasites of A. pomormn in France in 1880. About 13| bushels of 
infested buds were collected from 800 apple trees ; these, were pre- 
served in boxes covered with gauze, which was raised from time to 
time to allow of the escape of the parasites. By this means some 
2-70,(iihi parasites were liberated, and repetition of the operation in 
the following year was sufficient to prevent serious damage from 
the weevil during the succeeding ten years. It is suggested that 



methods oil these lines should be given an adequate trial in the case of 
P. -fomormn. 

A description of the male of Pimpla pomorum by -Air. Morlev is 
appended. 


Gkkex (E. E.). A List of Coecidae affecting various Genera of Plants. 

—Ann. App. Biol., Cambridge Univ. Press, iv, no. 4, March 1918, 
pp. 228-239. 

This paper forms the second part of the author’s valuable list of 
Corcids and their food-plants [see this Review, Ser. A, v, p. DIO]. 


The Control of Pests of Fruit Trees in Gardens and Small Orchards.— 

Jl BA. Agric., London, xxv, no. 1, April U)18, pp. 11-53, 3 figs. 

This paper, which has also appeared in the form of Food Production 
Leaflet, No. 39, gives general recommendations for the control of 
insect pests of fruit crops. A calendar of the necessary routine work 
is included. A list shows the crops and pests dealt with, references 
being given to the various leaflets that have been issued on these, 
subjects. Formulae for insecticides are discussed and instructions are 
given for spraying, with recommendations for suitable spraying 
machine!!. 

Pe'jherbridgf, (F. R.) A Hrs.ux (M. A.). Further Observations on 
the Capsids which attack Apples.— Jl. Bd. Agric., London, xxv, 
no. 1, April 1918, pp. 54-58, 0 figs. 

Ihe subject matter of this paper has been more fully dealt with 
elsewhere [see above, p. 278], 

Imms (A. D,). Tarred Felt Discs for Protecting Cabbages from the 
Cabbage-root Fly .—Jl. Bd. Agric., London, xxv, no. 1, April 1918, 
pp. 59-60. 

This paper records the successful use of tarred felt discs against 
Phorbia (Chortophila) bremicae (cabbage-root flv). These have been 
described previously [see this Review, Ser. A, v. p. 1711. It is sug- 
gested that, in the few cases where successful results were not obtained, 
the following points should be observed. The soil at the time of 
planting should be in a fine, friable condition; tlie, earth should be 
worked up slightly round the plants so as to form a flattened ridge ; 
the discs should be applied, if possible, on the same day that the 
planting out is done, 

Kuwa Hamadarabai Chosa. [Researches on the Banded Mulberry 
Midge.] Kanggo Molmnjo Kenkyii llokoktt [Bulletin of Industry, 
Model SerieuUuml Station], Korea, 15th October 194*7, 15 pp., 
14 figs. 

The very' injurious banded mulberry midge (Diphsis qitetdrifttsciala, 
* ,na ), previously only known to occur in the vicinity of Tokvo, first 
appeared in 1915 in a mulberry field at Suigen in Korea. Since then 
t ie damage done by it has become more and more serious and widely 
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spread. Whether it had been imported from Japan or is an endemic 
species in Korea has not yet been determined. It has two broods in a 
year, the adult of the first brood appears in May and that of the second 
in the middle of July. It passes the winter as a larva and pupate^ 
in May of the next year. The eggs are laid on the epidermis of new 
and soft shoots that are in contact with the ground, the newly hatched 
maggots showing a marked preference for damp spots. If the tree 
has split bark, the fly lays eggs in it, even if the fissure, is some distance 
from the ground. Larvae that appear on the epidermis bore under 
the bark and eventually into the cambium. The bark often splits 
as a result of infestation, so that the flies of the second brood usuallv 
oviposit in the cracks produced, which thus often contain larvae in 
two different stages. Infestation by the maggot causes the shoots 
or branches to decay, so that they sooner or later die or break off. 

As the midge mainly infests the vonng shoots that are in contact 
with the ground, the best remedial measure is a system of pruning 
that leaves only those shoots that are at least five inches above the 
surface. An excessive amount of moisture in mulberry plantation? 
must also be avoided. 

Vedalia Tento-mushi oyobi Icerya Kaigaramushi ni Kansuru Kenkyu, 

(Researches on the Coccinellid Vedalia and the Scale-insect 

Icerya.] Bjoki n-gaichu Iho [Bulletin of Plant Pathology am! 

Injurious Insects], Dept, of Agric. and Commerce, Tokyo, no. 3, 

25th November 1917, pp. 107, 11 plates, 3 maps. 

Icerya purchasi, Mask., having been imported into the Prefecture 
of Shizuoka the principal orange-growing district in 1911, and serious 
damage having been caused by it. the Imperial Department of Agri- 
culture and Commerce entrusted the study of this pest,, as well as of 
its natural enemies, especially Norivs cardinalis, Muls., to the Prefec- 
tural Agricultural Experiment Station, and gave financial assistance 
for the purpose. This rpport is the result of the investigations, 
Novius cardinalis, when reared in breeding cages, appears to have 
eight generations a year and winters in the larval stage. Out of 
doors the life-cycle seems irregular, and eggs, larvae, pupae and adults 
are seen at every season. It usually lays from one to three eggs on 
the ovisac, or within the body of Icerya purchasi, but occasionally 
also oviposits under the cast skin of the host or on the leaves or branches 
near by. The female oviposits over a period varying from six to 
forty-four days according to the season, laying as many as 54 eggs in a 
day in the summer ; in the spring and autumn sometiriies Only a single 
egg is laid per diem. The number of eggs laid by a single female 
varied from 54 to 816. Ovipdsition takes place to a greater extent 
by day than by night. The first stage ol the Coccinellid larva devours 
only one or two larvae of I. purchasi in a day, while the last may destroy 
as many as 46. In one case a Norms larva consumed 126 young 
larvae of Icerya, The voracity of the adult differs in the sexes ; the 
average consumption of the female was 213 scales of various stages 
during 15 days, while the male destroyed 136 in 16 days. In the 
spring the life of the female is 40 days and that of the male 22 days 
on an average ; in the summer the female lives 23 days and the male 
13 days. These Coccinellids prey on one another when food becomes 
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aK , fi an d besides Icerya purchasi they attack Icerya seyckellarum, 
ijask , and Drosicha ( Monophlebm t) corpulenta, Kuw. Though the 
Vrinellid is rather active during the winter, in the field from 14 per 
' , n t to 22 per cent, of the larvae and from 33 per cent, to 67 per cent, 
ij t f|,> pupae, and in the breeding cages from 24 per cent, to 27 per cent, 
arvae and 47 per cent pupae, may die off. There are two fungi that 
nfest the larvae and kill them. 

In one area of 245 acres of infested orchard 670 Coccinellid larvae 
nere liberated, and after two months the pest was nearly controlled. 
4s this Coccinellid is active from April to August, its introduction to 
•mnbat Icerya should be accomplished at this season. As it is 
Motive in the winter, no effective result can then be expected from it. 
[» must also be remembered that the liberation of Xovins cardinalis 
wen in large numbers cannot seriously check injur}- by Icerya purchasi 
mless the conditions are suitable, for the Coccinellids to breed and 
nerease. 

Icerya purchasi, Mask., has two or three generations a year, and is 
mostly reproduced parthenogenetically. Though the newly hatched 
larvae seem Yen' active, they can travel only about 12 feet in an hour, 
so that they cannot migrate to any appreciable extent unless aided 
:>v birds or other insects. The dispersion of this scale must therefore 
be chiefly caused by transportation of infested shoots or fruits. It 
■an withstand starvation to a considerable extent, and newly-hatched 
arvae live 6 or 7 days, and adults 41 days on an average without food. 
It is not only very injurious to the fruit by sucking the sap, but also 
fives rise to a sooty mould on the foliage. Other natural enemies 
:!iat attack it are Novius limbatvs, Mots., and Chrysopa mafsumtirae, 
U-omato, hut they are, less prolific and are of less practical value. 

Jchoyex (T. II.). Om Skadeinsekter og Snyltesopp paa Skogstraerne i 
1915. [Report on the Insect, and Fungus Pests of Forest Trees 
in Norway in 1915.] Saerlryk an Skogiirehorens Iuberetnimj 
for Kakndermret 1915, Christiania, 1917, pp. 154-159, 1 pi. 

The larva of Dendrolimus pini was sent from Romsdals county, 
mil a full-grown larva of Lymantria monacha from near Christiania, 
his being the third occasion that this moth has been found in Norway, 
the author calls attention to the possibility of an outbreak of this 
)est. Spruce cones attacked by Dioryctria (Phycis) abielella were 
ent from near Christiania. Emrmonia (Grapholitlm) iiaiiaim and 
- acosma ((?.) ledell a, which were recorded as pests for the first time in 
.913. were reported from north Trondhjcm county. The larvae of 
'ydia (Tortrix) coniferana and Dioryctria abielella were found in the 
lark of pine tree: on the sites of attack by the fungus, Dasyscyplm 
olyeina. Myelophihis piniperda attacked pine trees that had pre- 
•louslv been damaged by sulphurous acid smoke from smelting works. 
inobmm abietis was sent from Gjovik, where it was stated that for 
01110 >' ears the ground had been covered by cones attacked by this 
"wit. Lyyaeonematus (Nematus) erichsoni was reported from one 
u, alitv. Diprion (Lophyrm) pini was very numerous in the southern 
urt of the country, thousands of larvae being found on a single tree ; 
oung trees were preferably attacked. Chernies pini, which is the 
ntot destructive pest of young pine trees in the western part of the 
“mtry, has been reported from several localities. Chernies abietis 



injured hedges of cultivated spruce trees. Chernies piceae was reported 
front silver spruces at Christiania, and f.och reus picene appeared on a 
spruce hedge and in a nursery. 

Cidarrn diluiata, Cheimulobia bnimata and Cossiis cossus attacked 
birch trees. The ravages of Hyponomcuta cuomjmeUus in the south- 
western part of the country has now been going on for four years. 
Oak leaves were mined bv Tischeria comphmelia and PhyUomstk 
suffnsrlla. 

The outbreak of GalerueeUa ( Galerma ) lineolu, which began in 1012. 
appeared to be on the decrease in 1 91 5, hut the alders in many districts 
had been completely destroyed. Melasoma (Lina) aeneum, which 
occurred in company with G. lineola in 1913 in western Norway, 
appeared in great numbers at Sogn in 1913. PhyUodecta vMUmr 
was reported from some localities and Drejniwsiphum jilalanoides 
was still more abundant on maple in 1915 than in 1 914 in the southern 
and western parts of the country, causing the leaves to drop in July 
and August. Er insoma ( Schhoneura ) tramdae was exceedingly numerous 
on aspen in many localities. 


SnioYEX (T. H.). Beretning over Plantesygdome i Norge 1916. 

[Report on Plant Diseases in Norway in 1916].— Saertryk «r 
Tjindthridsdirektorens Aarsberctniny for 1916, Christiania, 1917, 
pp. 37-85. 

Severe injury to cereals, caused by wire-worms, was reported from 
Ostlandet, the cold weather in the early summer retarding the growth 
of the crops and exposing them to the attacks of the larvae. The 
larvae of Tipida olemmf were reported to have attacked the roots 
of oats and barlcv. Hydrelha griseola, Fall., also damaged oats, 
especially in Trondhjem comity in July. Oscmdla frit has been 
recorded' on oats and barley' in several localities. Clinodiphsu 
iiiosellanim, Geh., is now recorded for the first time as injurious in 
Norway, ears of wheat containing larvae having been found at tilt 
beginning of September. Aphis avenae was very numerous in many 
parts of the eastern districts, but probably owing to unfavourable 
climatic conditions no serious damage was done. The author suggests 
destroying the hird-cherrv trees as a means of dealing with this pest 
Macrosi phnin graimrnim was reported front oats and barley. Ears 
damaged bv thrips were also recorded. Grasses were attacked by 
larvae of Mchlmdlia hi ppnawtani , CUdogastra fiacipes and Petlimm'h 
gram inum. 

Clover was injured by Aptiiiollirips rvfu s and peas by Kahtlmp 
pisiroru (.Thrips robustusV . 

Cabbage was attacked by Barynotus sjuaniosua (schbnhem). lto* 
seems to be the only instance where, this beetle has done any liaim 
in Europe, whereas in Canada it is a recognised cabbage pest. The 
larvae <(E Ceulhorrhynchtts rapae were found in the stalks of turnips 
at Stavanger. Other cabbage pests were Pierits brassicae, Barm’ 1 ' 
brassicae , Euxoa (Ayrotis) cortical, Tipida oleracea, and Phorhm jt 
tophila) brassicae, of which outbreaks occur periodically. The larwj 
of Smptomyza sp. were found mining in the leaves of cabbage an 
turnips. Podnrids were found in great numbers on turnips ant 
cabbage, and Psila rosae occurred on carrots. 



\pple pests included, Phylloperlha hotiicola, Cantharis obscitrn 
injuring tlie flowers, Phyllobiits pyri and Luperm jlacipes. Xy'.eborvs 
killed vnung trees in many localities, especially when previously 
l-miawl by frost. There seem to be two generations a year, eggs 
' laid in May and June and in August and September. The 
ieliii'ge was damaged by Aporia erataegi, E piscina ( Diloba ) coemleo- 
n iilndn- Culocunipa re.lusla, and Cheimafnbia bmmala. Cossits cosshs, 
pomonella, and Argymploce (Olelhre.ntes) mriegtm a were also 
recorded from various localities. Hyponomeula mriabilis. which has 
l n , c , n V erv abundant during several years, was reported from the 
irreater part of the southern and eastern part of the country. A ryyres- 
rtw cosjvgella is doubtless the pest which has caused the greatest 
l 0 <s to the fruit-grower in Norway. Bhslixlacna atm ( putripendbi ) 
occurred in two localities and Parornix (Orn-ix) gulled and Lyottelia 
rkrlelh mined the leaves. 

The Aphids and Coccids observed on apples included: Aphis 
point' A. erataegi, A. sorbi and Lepidosuphes nbiti. Puglia malt, as 
in tlie previous years, caused much damage, and spraying against 
this pest is being carried out more extensively every year. It was 
observed in throe infested orchards that the hawthorn-hedges surround- 
ing them were heavily infested by this insect. Thrips Jtaeus occurred 
in great numbers on apple buds, and Telranyclms tetanus and Pam- 
lelmiiychus pilosus were also recorded. 

Tests of pears included Byhtrus tomeiitosus, Phyllobius pyri , Xyle- 
bntin dispar, Etiocampoules limacuta ( Etitxumpa adambnita), which 
defoliated the trees in two localities, and the larvae of an unidentified 
species of Nemlrn. The Cecidomvids, Conform ( Diphsis ) pyricom 
and Pertisia (Diplosis) pyri, were also recorded. The young fruits 
were injured by the nymphs of Aeanllmonia haemorrhoidede, and this 
bug was also found on (he berries of the mountain ash. Taeuiolhrips 
inconsequent (Euthrips pyri), which was recorded for the first time 
in Norway in 1914, appeared in two other localities in 1 DIO, and the 
author calls attentions to the danger of neglecting the, control of this 
serious pest and suggests the use of a nicotine sprav three times during 
the growing period. Leaves injured by the mite, Eriophyes pyri, were 
sent from many localities. 

l’linns were attacked by Luperns Jlavipes, Cydia (Carpocujm) 
fimebram, which partly destroyed these trees in some orchards near 
Christiania, and Hophcampa fnleieornis, which was recorded from 
Lier, where the crop was said to have been greatly reduced by this 
pest during several years. Aphis point was less abundant than during 
the two previous years. In July and August plum trees were 
attacked by Hi/ahplerus annul inis (pntni). 

On cherries, Phylloperlha hortieola has been very abundant for some 
years, and it defoliates the young trees. Byturus lomenlosm did great 
injury to the flowers. Xyleborus dispar attacked young trees pre- 
viously injured by frost and hastened their death. Other cherry 
piyts were Lyonetia elerkelh, Argyreslhia ephippiella, Tortrix cemsana, 
Ertoeaotpoides limacina, Aphis cerasi and Taeniothrips inconsequens. 
J here is reason to believe that the last-named has done considerably 
damage for several years, although the real cause was not discovered 
until I 9 U. D 
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Gooseberries were attacked by Pristiphora pallipes (Nematus 
appendiculatus), Pteronm (Nematus) ribesii and Ettlecanium (Leeanium) 
ribis , and currants bv Rhopalosiphum ribis , which devastated the 
plantations in the greater part of the eastern districts, Enkcanium ribis, 
and Erioph/es ribis , which infested black currants. Raspberries were 
attacked bv Phylbpertha hordeola , Byturus tomentosus, Petmiteth 
( Bembecia) hylaeifomis, Anthommus rnbi, Dohjcoris baeearum , and 
Tarsonemns fragariae, which is probably a recent introduction in 
Norway and seems to be spreading every year. 

Vines were attacked by Pulrinaria (Leeanium) vitis and Tetranychvs 
telarim. Sphinx ligustri was recorded as injuring lilac, and Euxm 
eortiem was reported front several ornamental plants. Cidnria fulmta 
and Olelhreutes mriegana were found on roses. Leaves of chrysan- 
themum were mined by the, larva of Spilographa arlemisiae, and begonia 
foliage was damaged by Thrips flams in hot, -houses. Typhlocyba rotate 
and Aphis rosae, were reported from several localities. Cocoas hesperi- 
dvm was found on myrtle, and Saissetia (Leeanium) haemisphaerim 
injured Asparagus sprengeri. 

Tullgren (A.). Apelmargmalen ( Blaslodacna putripenella, Zell.) ett 
i vart Land foga beaktat, men tvivelsutan viktigt Skadedjur. [The 
Apple Pith Moth, a hitherto unobserved, but undoubtedly impor- 
tant Pest in Sweden ] — Meddelande no. 164, Centralanstaltens for 
FortSksmtendel pa Jordbruksomradei, Stockholm, Entomologiska 
Avdelningen, no. 29, 1918, 16 pp., 12 text-figs., 1 plate. 

Blnslodaem atm, Haw. (jmtripenella, is a moth that during 
recent vears has been found in many localities in the south of Sweden 
and seems under conditions favourable to it to be of great importance. 
The question as to whether B. hellereUa, l)up., and B. atm are identical 
is as vet undecided. The biological differences between them are, 
however, great, the former living in the fruits of hawthorn, whereas 
the larva of the latter lives in the buds of the, apple, and it is therefore 
probable that they are distinct species. The adult, larva and pupa 
and tlie damage done are briefly described, and as a remedy the author 
suggests spraying the trees in early spring with 8-10 per cent, car'oo- 
lineum emulsion. 


Tullgren (A.). Lokmalen (Acrolepia assedella, Zell.) ett i vart Land 
ej forut iakttaget Skadedjur pa lok. [The. Onion Moth, an injurious 
Insect not hitherto recorded in Sweden.] — Meddelande no. 167, 
Cenlmlanslaltens for Forsbksvasendel pa Jordbruksomradei, Stoek- 
holm, Entomologiska Avdelningen, no. 30, 1918, 11 pp.,6 text- 
figs. 

Acrolppia assedella , Z., was observed for the first time in Sweden 
in 1917, having been found injuring chives in Smaland. A description 
is given of the larva, pupa and adult moth, ^s well as of the damage 
done. In the attacked plants the larvae of a fly believed to be Droso- 
phila plialerata, Mg., were also found. The author suggests cutting 
off the parts attacked and destroying them and spraying with nicotine 
emulsion (one part to 1,000 parts of water) as a remedial measure. 



Tragardh (I.). Oversikt over Skogsinsekternas skadegorelse under ar 

1916. [Review of the Forest Insects of Sweden in 1916 .] — Statens 

SkogsfdrsSksanstaU, Stockholm , Flvgblad no. 10, 1918, 28 pp., 

13 text-figs. 

A collation of the data regarding the injury caused by the pine 
beetles, Myelophilm piniperda and M. minor , shows that their attacks 
were most in evidence in Oiivle-Dala and the Eastern and the Southern 
districts. The common reports that these pine beetles are spreading 
must not be taken literally ; they show however that owing to the 
thinning of the pine forests, which is practised to a greater degree 
every vear, the facilities for the propagation of these pests have greatly 
increased. In the southern part of Sweden the injury caused by the 
beetles, when feeding in the crown of the pine trees, does not seem 
to imperil the health of the trees, but in the northern part of the country 
this kind of injury appears to be more dangerous. 

Ips typographies and PiUjogenes chalcographus were most in evidence 
in Jfernosands districts, where TO per cent, of the reports dealt with 
these pests, Middle Norrlands, Gavle-Dala and the Eastern district 
following with about 50 per cent. In many reports the ravages were 
connected with previous damage of the forests caused by snow and 
storms. Old trees and those of medium age were preferred, and the 
attacks did not spread over larger areas than groups of a few hundred 
trees, the next- generation migrating elsewhere in large, clouds. There 
are no data as to the time of swarming or for the time required for 
the development of one generation, but Koliuodin’s investigations 
showed that in 1914 in Orsa the first generation of Ips typographic 
required about 70 days from the 16th of May to the 24th of July. 
During the last half of the summer other swarms were observed, and 
it is therefore reasonable to suppose that, in the autumn the larvae 
of the second generation were full-grown or had even pupated. In 
the spring of 1915 the. spruce bark-beetle was therefore far more numer- 
ous than is usually the case. As a rule in the Royal forests attempts 
have been made to combat the beetle, but many private owners 
entirely neglect an) - preventive measures, It therefore seems probable 
that it may become necessary to adopt legal measures in order to 
enforce the work necessary to control this pest. 

Bupalus piniarius has been reported from several localities. A 
review of the geographical position of the localities where ravages 
caused by this moth occurred during the years 1889-1916 elicits 
the fact that they are nearly all situated in the Eastern part of the 
country. The annual rainfall decreases gradually from west to east 
in Sweden and the outbreaks have occurred only in the driest part of 
the country, which seems to suggest that a low rainfall favours the 
propagation of this moth. If this assumption were correct, the years 
prior to an outbreak might be expected to be those of abnormal drought. 
An analysis of the precipitation over certain periods showj this hypo- 
thesis to be accurate, the amount of rainfall in all the cases analysed 
having decreased by from 15 to 27 per cent, of the normal during 
2 or 3 years before the outbreak. The author suggests that the 
reduced rainfall favours the increase of the moth in that the fungoid 
diseases that generally attack the hibernating larvae are checked 
when the soil becomes too dry. 



The earlier vcords of Diprion [Loplujrws) pint and D. (L.) serlifer 
in Sweden are not reliable and our knowledge of these common species 
is therefore very insufficient. To judge from the observations made 
by the author, the eggs of D. serlifer hibernate, the larvae appearing 
early in the summer, whereas the larvae of 1). pint hibernate in their 
cocoons and the larvae appear later in the summer. Both species 
are probably one-brooded in Sweden. The chief outbreaks have 
occurred in the south of Sweden, south of the line where the mean 
temperature is ■’> ('. (11' F.). 

tir.asuR (It. IV.). U.S. Bur. Entom. A Systematic Study of the 
Organisms distributed under the Name of Cocccbacillus acridionun 
d’Herelle. Ann. Entom. Snc. America, Columbus, Ohio, xi, no. ] 
March 1918, pp. 19-12. 

As opinions regarding the efficacy of CoccobaciUits acridiortim iu 
the control of grasshoppers have been very conflicting, the. author 
lias undertaken a systematic study of a number of cultures distributed 
under this name. These proved to represent either different species 
or varieties of the same species and this fact may explain the contrary 
views of various investigators, and also demonstrates the need for 
careful attention to the ordinary principles of bacteriology in entomo- 
logical work. The various tests that have been made since 1909 
with d’Herellc’s Cotrobacillus and the results arrived at are reviewed. 
Literature on the subject shows that five out of nine articles report 
encouraging field results. These successful instances all deal with 
locusts of the genus Schislocerca represented by 8. americana, 8. jmm- 
nemin and 8 . peregrina. The unsuccessful reports deal with such 
genera as Ducwstanrus ( Sltmronolus ). Znnocerus. Oedaleus, Locustu 
and Melanopbt •«. It may therefore be that the bacterium is effective 
against certain species of Schistocerca, but is unsuccessful among 
members of certain other genera. All the investigators reported that 
the bacteria they used were pathogenic in their laboratory experiments. 
Certain requirements that d’Herelle and other workers consider 
necessary to the rapid spread of the disease on the field include canni- 
balistic and migratory habits; dense infestation : absence of related 
bacteria that might have an immunising effect ; no excess of norma) 
food; high temperature ; and absence of excessive rain. The author 
adds another essential, namely, the use of the same organism by 
different investigators. 

Four different cultures were received from various sources and 
carefully studied. These, which all purported to be Coccobacilhts 
arrhliorttm, d’Herelle, are all re-described in this paper and are con- 
trasted in their actions. The bacterium sent by Dr. Ponce from 
Honduras seems to be an organism new to bacteriology, and the author 
has named it Bacillus poncei. It is not a Coccobacilhts at all. It is 
obvious that different organisms are being distributed under the name 
of Cocmbacdlns acruliontm, and the author suggests that d’Herelle 
should re-descrihe the organism concerned in his grasshopper epidemic 
more accurately for the benefit of other workers. 

Experiments with B. poncei proved this organism to be pathogenic 
to Mela copies femur- ruhrum and Encoptolophv.s sordidus. In most 
cases, however, attempts to recover the bacillus from the blood, the 
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alimentary tract, or the faeces failed. The author concludes that 
insects can develop an immunity that can cope more or less success- 
fully with certain foreign organisms. Experiment also indicates that 
passage infections performed by using the alimentary tract are hopeless 
on account of the extensive flora. Blood passages with B. poncei 
were also useless in most cases as the gut ruptured after a short time ; 
blood passages with other bacteria were however found to be possible. 

Two cultures received direct from d’Herelle were labelled respec- 
tively Souehe Cham and Souche Sidi. Experiments with these showed 
that Souche Cham is pathogenic to M. ailantis, and to M. bivittatus 
and M. femur-rubrum in a lesser degree. Passage infections with 
this culture were possible but no increase in virulence was observed. 
The blood and muscle tissue of M. ailantis can be used for passage 
infections, but extracts from the stomach or intestines cannot. In 
food infections the time between inoculation and death is somewhat 
extended. Both these cultures were quite virulent even when old. 
Souche Sidi, which represented a strain passed through a series of 
grasshoppers in Tunisia in 1915, proved less pathogenic to M. atlantis 
and M'. bivittatus than Souche Cham ; no passage infections with 
this culture were attempted. A jarge series of field experiments 
with these two cultures have been instituted in dealing with M. allantis , 
which is a serious pest in certain regions of Vermont, and should 
prove good material for these experiments on account of its canni- 
balistic habits and dense swarms. At least, another season is required 
before conclusions can be drawn from these experiments. 

The results of twenty-five experiments in the inoculation of locusts 
with the various cultures referred to are given. 


Cameron (A. E.). Life-history of the Leaf-eating Crane-fly, Cylindro- 
torna splendens, Doane. — Ann. Entom. Soc. America, Columbus, 
Ohio, xi, no. 1, March 1918, pp. 67-89, 18 figs. 

In April 1917 the author discovered on Vancouver Island a Tipulid 
larva feeding in large numbers on the leaves of Trautvetteria graniis 
(false bugbane), which grows in damp and shady places. The insects 
were reared to the adult stage and identified as Cylindrotoma splemkns, 
Doane. The species of this genus are peculiar among crane-flies in 
that the larvae feed openly on bryophytic and spermatophytic 
plants. Descriptions of the life-history and of all stages of the insect 
are given. 


Garnett (R. T.). Notes on the Genus Buprestis, LinnS, in California. 

— Ann. Entom. Soc. America, Columbus, Ohio, xi, no. 1, March 

1918, pp. 90-92. 

The species dealt with in this paper include Buprestis auruknia, L., 
which infests practically all pines, Douglas fir, western red cedar and 
spruce ; B. laemve.ni.ris, Lee., on yellow, lodgepole, digger and sugar 
pines ; B. maculiventris var. subornata, Lee., in Douglas fir and on 
foliage of western yellow pine ; B. maculiventris var. rusticorum, 
Kirby, in yellow pine, Douglas, alpine and white fir , B. adjecta, Lee., 
m yellow and other alpine pines ; and B. fasciata, Dej., boring in 
(C479) b 
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Douglas fir. R. gibbsi, Lee., on oak, B. covflmna. Say, on poplars, 
and B. connexa, Horn, on alpine trees such as western yellow pine, 
are rarely found. 

Fulton (B. B.). Observations on the Life-history and Habits of Pilo- 
phorits wahhi, Uhler. — Ann. Entom.So c. America, Columbus, Ohio , 
xi, no. 1, March 1918, pp. 93-96. 

The Capsid bug, Pilophonis walshi, Uhler, was observed in large 
numbers in a neglected apple orchard near Geneva, New York. This 
Species bears a close resemblance to a large black ant and also to 
the nymphs of the Jassid, Idiocerus prmuncheri, Van Duzee, both of 
which are commonly found on the same trees. The first individuals 
were found on 5th July, the oldest being then in the 3rd instar. By 
mid- July all stages of the insect were present, probably owing to a 
prolonged hatching period. Early in August the greater proportion 
were adults, and by mid-September they had disappeared entirely from 
the trees. 

It was found that Aphids constitute one of the chief sources of 
food of this bug, both adults and .nymphs being predaceous on them ; 
they occasionally suck the. juice from a leaf or stem,’ though no injury 
could be detected either to foliage or fruit. It is probable that scab- 
insects are attacked as well as Aphids, but this is not proved. Experi- 
ments with nymphs and adults upon Aphid-infested shoots of Spiraea 
show that P. wahhi, if present in sufficient numbers, might be an 
important factor in holding in check the natural rapid increase of 
these pests. 

Packard (C. M.). The Hessian Fly in California.— Mthly. Bull. Cal 
Stale Commiss. Hortic., Sacramento, vii, no. 4, April' 1918, 
pp. 174-177, 1 fig 

Mayetioh destructor, Say (Hessian fly) causes a loss of many thousand 
dollars annually to wheat-growers in the San Francisco Bay and coastal 
counties of California, many crops being reduced by from 5 to 50 
per cent. Many fanners do not recognise the presence of this pest, 
and they are instructed to look for the pupal cases, know T n as “ flax- 
seeds,” and the maggots, which are found between the leaf-sheaths 
and the stem, just above the plant-crown in young wheat and in 
more mature wheat just above the joints as well. Injured plants 
are easily recognised by their dark green appearance and by the 
absence of central shoot or bud ; these plants should he pulled up 
at once. It is during late winter and early spring that the injury 
is done to young wheat by the growing larvae, which hatch on the 
leaves and crawl down between the leaf-sheath and stem to the joint 
where the “ flaxseed ” is formed. Summer is passed in this form 
in the .stubble. Practices recommended for controlling the pest 
include rotation of crops, the planting of wheat or barley in two 
successive years being avoided ; early planting (about 1st December), 
so that the plants may have a vigorous growth before attacks by the 
flies begin ; and summer cultivation of the stubble. Disking will 
loosen the stubble and break it down and the use of a spike-tooth 
harrow after disking will pull the plant-crowns out upon the surface, 
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where they are exposed directly to the sun and the hot dry air of 
summer. This should be done in the early summer so as to expose 
the pupae for as long a period of hot weather as possible. It has 
been found that 70 to 100 per cent, of the pupae are killed by this 
treatment of the stubble. 

Jones (P. R.). The Selection of Petroleum Insecticides from the 

Commercial Point of View —Mlhly. Bull. Cal. State Commiss. 

Horlic., Sacramento, vii, no. 4, April 1918, pp. 189-191. 

The three chief types of petroleum insecticides are described under 
the headings of mechanical mixtures, mechanical emulsions and 
miscible or soluble oils. It is pointed out that owing to the uncer- 
tainty in appearance of different insect pests from one season to another, 
it is nearly always necessary for a manufacturer to make plans ahead 
and manufacture a certain stock that can be despatched quickly to 
meet whatever emergency in the nature of insect infestation may 
arise. Frequently these insecticides when manufactured are not 
required and have to be held over until the following year. It is 
always necessary also for the manufacturer to put in an excessive 
emulsifier in order to overcome hardness in water or carelessness in 
mixing by the consumer. An oil spray that might be satisfactory 
in an experiment station, therefore, might not have great commercial 
possibilities. Petroleum insecticides require more expert field service 
than any other class, and while miscible oils may be high in initial 
cost, they have greater efficiency and fewer failures' in the field. They 
also have less tendency to break down on the tree than those of the 
mechanical emulsion type ; they are consequently more efficient and 
cause less injury to trees if the right oil is used in manufacture and 
the correct dosage in application. The mechanical type of emulsion 
can only be used with success locally ; but if growers had sufficient 
entomological and chemical training, or could secure extensive field 
service from universities, experiment stations or horticultural officers, 
and were able to buy raw ingredients at a sufficiently low price, 
mechanical emulsions would certainly be the cheapest kind to use. 

Gray (G, P.). Wettable Sulfurs. — Mlhly. Bull. Cal. State Commiss. 

Hortic., Sacramento, vii, no. 4 April 1918, pp. 191-192. 

While such solutions of sulphur as the lime-sulphur spray have 
long been in use, they cannot be used on all plants for fear of inj uring 
the foliage. Dry sulphur, which is less active, has recently been used 
extensively on plants with delicate foliage, but there are certain 
objections to its application. When dusted upon crops that are 
soon to be harvested, the pickers complain of its irritating effect 
upon the eyes. In windy localities, a great deal of the sulphur applied 
is apt to be blown off the foliage. In order to obviate this, the dust 
application is often carried out in the morning while the dew is on 
the plants ; this restricts the operation to a limited time. * To over- 
come these objections, sulphur has been mixed with water and applied 
as a spray. Sulphur, however, is not easily wetted, and in order 
to counteract the aversion of sulphur for water, without otherwise 
modifying its properties, a number of substances such as soap, flour 
paste, oleic acid, glue, dextrin, diatomaeeous earth and others, have 
«* 79 ) b2 
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been used in the preparation of commercial sulphur pastes. It is 
found that a wettable sulphur can easily be made at. home with a 
weak solution of glue. The formula recommended consists of 1J 02 . 
powdered glue dissolved in 3 U.S. gal3. of hot water ; to this is added 
gradually 10 lb. sublimed or powdered sulphur, the whole being 
rubbed into a smooth paste free from lumps. The paste should be 
strained into the spray tank through a fine sieve, a stiff brush being 
found useful for this purpose. Water is then added to make 200 
U.S. gals, in all. The most finely divided sulphur obtainable should 
he used for this work. Tests of this material under field conditions 
have given very satisfactory results in the control of Tetranyclm , s 
telarius (red spider) on prunes and beans. To avoid injury to foliage, 
it is advisable not to apply sulphur or sulphur pastes when the tem- 
perature exceeds 100° F. So far as is known, the home-made wettable 
sulphur described and the commercial sulphur pastes may he mixed 
with any of the usual sprays without alteration of the properties of 
either. 

Smith (H. S.). The Pink Bollworm of Cotton.— Mtkly. Bull. Cal. State 
Commiss. Hortic.', Sacramento, vii, no. 4, April 1918, pp. 196-198, 
i figs. 

This article has been compiled for the benefit of those interested 
in cotton culture, and gives an account of Pectinophora gossypidla , 
Saund. (pink bollworm of cotton), which, on account of its recent 
appearance in Mexico, constitutes a menace to Californian cotton- 
growers, who are warned against the possibility of its introduction 
in spite of the strict quarantine regulations that are enforced. 

de Ong (E. R.). The Potato Tuber Moth. — Mthly. Bull. Cal. State 
Commiss. Hortic., Sacramento, vii, no. 4, April 1918, pp. 198-201, 
3 figs. 

PhtJwrimaea operculella (potato tuber moth) is the cause of serious 
damage iu California to potatoes both in the field and, more frequently, 
in storage. It feeds also on wild species of Solamm (nightshade), 
and occasionally on tomatoes and egg-plants. The life-history of the 
insect is given. Preventive measures are recommended and include 
the selection of uninfested seed potatoes, and the fumigation of any 
doubtful ones with carbon bisulphide at the rate of 10 lb. per 1,000 
cub. ft. for 48 hours, this treatment being given a second time after 
an interval of about three weeks. Planting should be a,t least 5 or 
6 inches deep, so that the tubers may develop faT enough in the soil 
to be free from attack. Careful hilling will also protect the tubers. 
The crop should be dug as soon as mature and should be promptly 
enclosed in sacks, as potatoes exposed for some six hours in the day- 
time are almost certain to have some eggs laid on them. If the pota- 
toes are infested when gathered, they should be fumigated in an 
air-tight bin as described above, and this process should be repeated 
one or more times at intervals of two weeks, so that larvae that have 
escaped the first treatment may be destroyed when they come to 
the surface of the tubers to pupate. Potatoes should be stored in 
as cool a place as possible. Soaking the sacked potatoes in water 
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for 24-36 hours has been recommended ; considerable toss from decay 
has however resulted from this method, although it can sometimes 
be successfully used in dry localities. 


Severin (H. H. P.). Fruit Flies of Economic Importance in California. 
Currant Fruit Fly (Epochra canadensis, Loew). — Mthly. Bull. Cal. 
State Commiss. Hortic., Sacramento, vii, no. 4, April 1918, pp. 201- 
206, 3 figs. 

Epochra canadensis, Lw, (currant fruit fly) is of very widespread 
occurrence in 'Canada and the United States, but apparently has 
not been recorded in any other countries. The native host-plants 
are the wild northern gooseberry (Grossularia oxyacanthoides), the 
flowering or mountain currant (Ribes alpinum ), and the wild red 
currant (Ribes triste). The life-history and habits of the insect are 
described. _ Eggs of apparently a Hymenopterous parasite were found 
in the respiratory hole of E. canadensis in a gooseberry, but no adequate 
control by natural enemies has been recorded. 

Measures against this pest under garden conditions include the 
daily collection and destruction of fallen infested fruit. Submerging 
fruit for two days in water destroys all larvae, and this can then be 
buried or ploughed into the soil. As the pupal stage is passed in 
the ground below the bushes, the surface soil to a depth of three inches 
should be removed. Various poisons placed on the ground to destroy 
larvae, pupae or adults when emerging were tried without success. 
Potassium cyanide added to soil containing puparia destroyed the 
pupae, but resulted in defoliation. Vegetable and petroleum oil traps 
gave no success. Fowls destroy many puparia under the bushes, 
and should be allowed access to them after the crop is harvested and 
in early spring before the fruit is set. An objection is that hens 
scratch holes in the earth and expose the roots of the bushes. If the 
crop is left unpicked until August, practically all fruit on the bushes 
would be free from maggots, though some of it may have suffered 
from sun-scald. Spraying the foliage both with lead arsenate and 
dilute molasses, and with sodium arsenite and dilute molasses gave 
a fair amount of success. The first application should be made when 
all the gooseberries and most of the currants are set. 


Maskew (F.). Quarantine Division. Report for the Month of January , 

1918, — Mthly. Bull. Cal. State Commiss. Hortic., Sacramento, vii, 
no. 4, April 1918, pp. 217-218. 

The following pests were intercepted during the month of January : — 
From Florida : Phomopsis citri and Lepidosaphes beckii on grape- 
fruit. From Hawaii : Diaspis bromeliae and Pseudococam bromeliae 
on pineapples ; Coccus longulus on betel leaves ; Lepidopterous larvae 
in garlic and Coleopterous larvae in cigars. From Indiana : 'Aphis sp. 
on roses. From Japan : Parlaloria pergandei, Pseudococcus sp. on 
oranges ; Pseudaonidia duplex on azaleas ; Hemichiomspis aspidislrae 
and Chrysomphalvs sp. on aspidistra ; Lepidopterous larvae on pine 
trees and in dried persimmons ; Ceroplastes rubens, Pseudococcus sp. 
and borer larvae in persimmon trees and in roots of flowering cherry ; 
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Chimaspis sp. on wistaria ; Aspidiotus sp. on flowering cherry ; 
Pseudaonidia paeoniae on peonies. Prom Nevada : Heterodera 
radicieoh in potatoes. From Central America : Aspidiotus cycmophylli 
on bananas. From Mexico : Weevils in larval and pupal stages in 
acorns ; larvae of Heliothis ( Chloridea ) obsokta in tomatoes. From 
Oregon : Rhizoctonia on potatoes. From Texas : Parlaloria per- 
gandei on grapefruit. From Washington : Hekrodera rodicicola and 
Rhizoctonia on potatoes. 


The Orchard. Experiments in Connection with the Destruction of 
Insect Pests of the Tomato.— Queensland Agric. Jl., Brisbane , ix, 
no. 2, February 1918, pp. 64-67. [Received 10th May 1918.] 

Experiments in controlling the tomato moth [Heliothis obsnlela] 
proved lead arsenate to be the most satisfactory insecticide for the 
purpose. An ordinary kerosene hurricane lamp, set on a tin tray 
and mounted on an empty fruit-case, as described and illustrated 
in this paper, was most efficacious as a trap-lantern. 


Illingworth (J. F.) & Jarvis (E.). Cane Grub Investigation.— 
Queensland Agric. JL, Brisbane, ix, no. 2, February 1918, pp. 72- 
73. [Received 10th May 1918.] 

It is stated that in the Meriuga region Lepidiola frenchi and L. rothi 
are much more in evidence than the commoner cane beetle, L. albohirla. 
These two smaller species emerge in early December and are found 
abundantly on their feeding trees and on low' shrubs, fences, grass, etc. 
They emerge earlier in the evening than the greyback beetles and are 
easily collected by hand. Although the occurrence of L. frenchi is 
really biennial, small local emergences are generally noticed each 
season, when the larvae do great damage to both ratoon and young 
plant cane. On 5th November several individuals of Anomala. anstrn- 
lasiae were confined in cages and a week later a number of eggs had 
been deposited that hatched on the 22nd. It is intended to work 
out the life-history of this Rutelid and of other species affecting cane 
that have not hitherto been recorded. 

The indigenous parasites of root-eating cane beetles are being 
investigated. Male wasps of Campsomeris radula are now emerging 
from pupae derived from eggs of this species on grubs of Lepidiota 
frenchi. In experimenting with light-traps, it was desired so to 
simplify them that they might come into common use in cane-growing 
regions. A very successful type consists of a large pan, about a yard 
square, with sides about 4 inches high, the light being furnished by 
an ordinary acetylene lamp. A sheet of glass, 9 in. by 2 feet, attached 
to the stejn of the lamp with a string, is found to give excellent results 
in heading off the beetles that circle about the flame, landing them 
in a tray of kerosene-coated water. It is found best to place the 
pan on the ground, so that the beetles cannot fly beneath it instead 
of into the trap. The best time to catch L. albohirta and L. frenchi 
is just at dark before the beetles reach the feeding trees, though 
L. rothi continues to enter the trap throughout the night. 



Jarvis (E.). Notes on the Habits and Metamorphosis of Lepidiola 
frenchi, Black. — Queensland Bur. Sugar Expt. Sta., Brisbane, Div. 
Entom. Bull. no. 5, 28th September 1917, 14 pp., 1 plate. 
[Received 27th May 1918.] 

Most of the information contained in this bulletin has been published 
in a previous paper [see this Review, Ser. A, v. p. 496]. The various 
stages of the beetle are described. Adults begin to appear in December 
and oviposit from 3 to 5 inches below the ground level. The larvae 
emerge in about a fortnight, and the larval stage occupies in all 
probability a year and a half, the whole life-cycle occupying two 
vears. In the laboratory the second stage larvae were observed 
to consume entirely the roots of sugar-cane plants growing in the 
breeding cages, and in many cases gnawed holes in the sets. 


Insects attacking Paddy in the Galle District.— Trap. Agriculturist, 
Peradeniya, Ceylon, 1, no. 3, March 1918, pp. 153-158. 

Rice-fields having been reported to be considerably damaged and 
in some cases totally destroyed by insect infestation, investigation 
showed that the small Jassid, Nepholettix bipundatus, was probably 
the pest concerned. The plants attacked turned brown and no 
grain ripened in them. Heavy rains were said to have terminated 
the infestation. In 1912 a similar outbreak occurred in another 
district, the damage on that occasion being attributed mainly to 
another smhll Jassid, Nilaparmta greeni, although Nephotetlix bipunc- 
tatus was also present in considerable numbers. Many Coccinellid 
beetles were observed in infested areas, and these, when brought 
to Peradeniya, were found to be predaceous on N. bipundatus and 
probably assisted in reducing the. outbreak. As this insect flies readily 
on dark nights, experiments arc to be undertaken with a view to the 
systematic use of light-traps. 

Damage by this insect differs from that by Leptocorim rarkornis 
(rice bug), the plants being injured as a whole, whereas the latter 
injures only the ripening ears. 


de Stefani (T.). Rhynchiles bacchus, a Coleopteron injurious to Apples, 
Apricots and Plums, in Sicily. — Mthly. Bull. Ayric. Intel!. & PL 
Dis., Rome, ix, no. 3, March 1918, p. 402. (Abstract from Nuovi 
AnnaH Agrieollura Siciliana. Palermo, vi, Ser. 6, Part 4, 1917, 
pp. 178-191.) [Received 10th May 1918.] 

Orchards in the province of Palermo are seriously damaged by the 
Curculionid, Rhynchites bacchus, and in a much less degree by other 
weevils of the same genus, such as R. giganteus, R. auratus and ft. ruber. 
R. bacchus attacks apricots and plums, in some cases destroying the 
whole, crop of these fruits in about a week. On apples and apricots 
the insect lays many eggs, but only one on plums. Haviug'deposited 
an egg in the plum, it cuts through the peduncle about the middle, 
causing the fruit that is to feed the larva to fall to the ground. In 
apples and apricots the peduncle is only partly cut, so that the fruit 
dries up on the tree, dropping during wind or autumn rain. Damp 
causes the fruit to soften and decompose, enabling the larvae within 
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to enter the soil and complete their metamorphosis there. Some of 
the adults hibernate in sheltered spots, where they remain until the 
spring and attack the fruit as soon as it has set. From dried-up 
apples containing larvae of E. bacchus two parasitic Hymenoptera 
emerged in September ; these were Eupelmu-s degeeri and an unidenti- 
fied, and probably new, species of Syntomaspis. These were not found 
abundantly and are believed to be of little importance. 

The best method for controlling R. bacchus is to collect the fallen 
fruit each day at the same time in all infested orchards and to pick 
that which is attacked, but still on the tree. The larvae in this fruit 
should then be killed. It is suggested that the infested fruit might 
be boiled and given as food to pigs. 

Mercet (R. G.). G^neros nuevos de Encirtinos de Espana. [New 
Genera of Spanish Encyrtids.] — Bol. Real. Soc. Bsp. Hist.. Nat,., 
Madrid, xviii, nos. 3 & 4, March-April 1918, pp. 234-241, 4 figs. 

The author describes the following : — Rhimencyrtus malenotti, gen. 
et sp. n., taken on Graminaceae and on leaves of Popdus alba ; Pholi- 
doceras brachyptera, gen. et. sp. n., on Gramineae, taken in company 
with Diversieornia pinicola, Erkydnus bngkornis and Dinocarsis 
hemiptera. 

Hutson (J. C.). The West Indian Mole Cricket or Changa. — Agric. 
News, Barbados, xvii, nos. 416-417, 6th-20th April 1918, 
pp. 106-107 & 122, 1 fig. 

Scapleriscus vicinus (West Indian mole-cricket) is considered to 
be the most serious insect pest of general agriculture in Porto Rico, 
and this or closely related species are pests of vegetable garden crops 
and of grass lawns in some of the other West Indian islands. This 
cricket has usually been known in'litcrature under the name S. diiac- 
Ujlus, but that species is apparently limited in its distribution to 
parts of South and Central America, while S. vidnus has a wider 
distribution, being found in the south-eastern United States, the 
West Indies and portions of South America. It is found in light, 
loamy soils, where it lives in burrows, which it rarely leaves except 
at night. In a dry season the burrows may be carried to a depth of 
12 inches, while in a rainy season they are generally within 4 inches 
of the surface. A prolonged drought may cause an overland migra- 
tion of adults and nymphs at night to more favourable ground. 
S. vxcinus is primarily a vegetable feeder, rarely eating animal food 
It feeds underground on seedlings and young plants, frequently 
dragging the whole under the soil and devouring it. Tobacco is an 
important crop that suffers from the cricket in Porto Rico ; sugar-cane 
is also attacked when planted on loose, sandy soil, the germinating 
seeds being destroyed and the bases of young shoots gnawed through. 
Most garden crops, such as maize, tomato, cabbage, lettuce and pepper, 
are severely damaged by S. vicinus. Many grasses, of which 
the favourite are Paspalum sp. and Eleusine indka, serve as food, 
as well as any roots encountered during tunnelling. 

Eggs are laid in the burrows in a loose heap, generally in a pocket 
concealed by loose earth, and hatch under laboratory' conditions in 
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about 19 days. The young larvae begin to feed at once and generally 
mouit eight times before attaining the adult stage. Both larvae and 
adults are cannibals, the earlier-hatched ones devouring later hatching 
or weaker larvae and eggs. About a year is required for the full 
development of a generation. 

No true parasites have been found, but predaceous enemies include 
native birds, the most efficient being Butarides virescens cubanus 
(Cuban green heron) and Palco sparverius loquacula (Porto-Rican 
sparrow hawk), the little blue heron, the tick bird and the rain bird. 
These are all useful in St. Lucia, while in St. Vincent Buteo anlillarum 
(chicken hawk) feeds largely on mole-crickets. Fowls are helpful on 
land that is being cultivated, and pigs also eat the crickets. 

Preventive measures include wrapping the roots of seedlings in 
leaves of Mammea americana, or, if this is unobtainable, in cylinders 
of tin, heavy' paper or wire. These devices arc expensive and are 
only used for valuable plants. Repellents include flowers of sulphur 
and flake naphthaline, but these are not effective in heavy infestations. 
Remedial measures include ploughing, trap-lights, which are lighted 
until 10 p.m. in October, November and. December, and flooding 
of the fields so that nymphs and adults come to the surface of the 
water, where they are generally devoured by such birds as the heron. 
The most successful control for small areas is a poison-bait of Paris 
green and flour [see this Review, Ser. A, iii, p. 585]. 


Hood (J. D.). A New Physothrips from Western Africa (Thysanoptera). 

— Insecutor Inseitiae Menstrum, Washington, D.C., vi, nos. 4-6, 
April-June 1918, p. 116. 

Physothrips venlralis, sp. n., is described from numerous specimens 
of both sexes collected from a large variety of flowers in Southern 
Nigeria. 

Back (E. A.) & Pemberton (C. E.). The Melon Fly— U.S. Dept. 
Agric., Washington , DA 1 ., Bull. no. 643, 8th March 1918, 
32 pp. 23 figs. 

This bulletin, dealing with Dacus ( Baclrocera ) cueurhitae (melon fly), 
is a revision of an earlier one [see this Review, Ser. A, v, p. 448]. 
Although not yet present in the United States, this fly would do 
untold damage there if once it became established, and the measures 
taken to prevent its introduction are described. 

Back (E. A.) & Pemberton (C. E.). The Mediterranean Fruit Fly.— 
U.S. Dept. Agric., Washington, D.C., Bull. no. 640, 8th April 
1918, 43 pp., 33 figs. 

This bulletin has been compiled to give a clear conception of the 
difficult problem that has arisen from the. introduction* of Ceratitis 
capitata , Wied. (Mediterranean fruit fly) into the Hawaiian islands. 
The co-operation of all fruit-growers of the United States is required 
in order to keep out this pest. The bulletin gives in concentrated 
form information that has already appeared in a more extensive 
paper [see this Revietv, Ser. A, vi, p. 184], 
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Smulyan (M. T.). U.S. Bur. Entom. Key and Descriptions for the 
Separation and Determination of the first Instar Stem Mothers of 
the Three Species of Aphids most commonly attacking the culti- 
vated Apple. — Psyche, Boston, Mass., xxv, no. 2, April 1918, 
pp. 19-23. 

A detailed description is given and a key for the identification of 
the first-instar stem-mothers of the following Aphids : — Aphis mali- 
foliae, Fitch. (A. sorbi, Kalt., of recent American authors) commonly 
known as the rosy apple aphis ; A. pomi, Deg., known as the green 
apple aphis ; and A. prmrifohae, Fitch (A. avenae, F., of recent American 
authors), known as the apple-grain aphis. A. prunifoliae is the 
first of the three to begin hatching, and in Virginia may begin as 
early as the middle of March. The other two species begin about 
10 days to 2 weeks later. 

Aldrich (J. M.). Notes on Diptera. — Psyche , Boston, Mass., xxv, 
no. 2, April 1918, pp. 39-35. 

In the course of this paper, the author remarks that among the 
many host-plants of Agromyza pusilla (common leaf-miner), he has 
reared it from mines iu leaves of the common milkweed, Asclepias 
syriaca, and has found what is apparently the same larva in leaves 
of the horsemint, Momrda punctata. In the milkweed, the miner 
feeds in the palisade tissue and does not touch the laticiferous system 
lower down in the leaf. 

Fonk houser (VV. D.). A New Membracid on Cypress. (Homop.).— 

Entom. News, Philadelphia, xxix, no. 5, May 1918, pp. 185—187, 
1 plate. 

Stictohbus trilineahcs, sp. n., a Membracid infesting cypress in 
Louisiana is here described. 

Neiu. (J. W.). Dry Land Farming. -Texas Dept. Agric., Austin, Bull, 
no. 52, Proc. 6th Meeting Texas State Farmers’ Institute, 1916, 
p. 104. [Received loth May 1918.] 

In the course of this paper it is pointed out that about 95 per cent, 
of insect pests spend their winter in the ground in one stage or another. 
Piles of rubbish, dumps of grass and clods of dirt also shelter numerous 
beetles and other insects. If all farmers would break up their soil 
to a depth of 6 inches or more in early autumn or winter, they would 
destroy insect pests more quickly than any spraying machines can. 
Since the annual damage to agriculture by insects alone in Texas is 
estimated to be more than £10,000,090, the advantages of this method 
of destroying them are obvious. 

Scholl ( — ). The Pink Boll Worm of Cotton. -Texas Dept. Agric., 
Austin,, Bull. no. 57, Proc. 7th Meeting Texas State Farmers’ 
Institute, 1917, pp. 69-70 & pp. 190-101. [Received 15th May 
1918.] 

An account is given of the pink bollworm of cotton [Pectinophom 
gossypiella J and attention is called to the danger of this pest appearing 
in the cotton belt of the United States. 
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A resolution was passed by the meeting demanding appropriate 
legislation and urging all those in authority to use every effort to 
prevent the entrance of this pest into Texas. 

Merrill (D. E.). The Bean Beetle ( Epilachna corrupta, Muls.). — New 
Mexico Agric. Ex-pt. Sta., Stole College, Las Cruces, Bull. no. 106, 
April 1917, 30 pp., 6 figs. [Received 15th May 1918.] 

Epilachna corrupta, Muls. (bean beetle) is the most serious bean 
pest in New Mexico, destroying on an average about 10 per cent, 
of the crop. The adults hibernate and do not appear on the bean 
plants until after the first week in June. About a week later they 
begin ovipositing on the under-sides of leaves, and after an incubation 
period of 4-9 days the larvae appear and immediately begin to feed, 
eating off the lower epidermis and the green substance of the central 
layers of the leaf, until only the upper epidermis and veins remain 
as a whitish skeleton. Much more damage is done in this way than 
by the adults, which simply eat holes here, and there entirely through 
the leaves. There are two overlapping broods in a year, first-brood 
larvae appearing from 19th June to 23rd August and second-brood 
larvae from '20th July to the end of the season. The maximum damage 
is therefore done between 20th July and 23rd August when the two 
larval broods occur simultaneously. The pupal period lasts about 
4 days. Adults that survive until the food-supply is gone scatter 
when the cold weather begins and seek shelter under old vines, weeds 
or rubbish that may be in or near to the bean fields, and sometimes 
partly bury themselves in the soft soil beneath. 

As beans are the only food-plants, control should be comparatively 
easy. Clearing the fields of all old plants and rubbish, and ploughing 
in autumn and winter, will obviously destroy many hibernating gdults. 
Rotation of crops and removing the new fields as far as possible from 
the old ones will prevent many adults from reaching their food-plants 
in the spring. Early planting in spring will allow the crop to set 
and mature before the beetles appear. Very late planting, if prac- 
tised universally in a community, would cause many beetles to die 
before finding plants on which to oviposit. A table gives dates for 
planting in relation to attacks by E. corrupta, and shows that the date 
of planting may be anticipated by one or two weeks at least. Although 
trap-crops have not been tested experimentally, it is expected that 
excellent results would be obtained hv using a late trap-crop, consist- 
ing of a small patch of beans, to attract, adult, beetles in late summer 
after the main crop is gathered. Hand-picking is useful on small 
areas only. 

Natural enemies of E. corrupta are few, the beetles being protected 
from attack by a repellent fluid secreted at the leg joints. The Cocci- 
nellid, Hippvdamia convergent, and an ant have been observed eating 
the eggs, but among all the insects handled during the life-history 
investigations no parasites were observed. 

Sprays tested for control of E. corrupta on bean plafits included 
lead arsenate in dust and liquid form, zinc arsenite, sodium arsenite, 
Blackleaf 40, and combined arsenate of lead and lime-sulphur. These 
gave varying results ; powdered lead arsenate (2 lb. to 50 U.S. gals, 
water) killed young larvae feeding on the sprayed leaves, but the 
adults were repelled and would die of starvation rather than eat the 
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* feaves. Lead arsenate dust had much the same effect ; zinc arsenite 
(2 lb. to 50 tl.S. gals, water with 2 lb. stone lime) was less adhesive ; 
sodium arsenite killed or damaged the plants. A spray of Blaekleaf 40 
(1 pint to 100 U.S. gals, water with 4 lb. soap) killed very young larvae 
when they were hit by it, but had no effect on older stages. Lead 
arsenate and lime-sulphur combined cleared the plants for two weeks, 
after which they became re-infested. A fine spray with an angle 
nozzle is recommended. 

In Colorado, only one generation in a year is reported. 

Paddock (F. B.). The Turnip Louse. — Texas Agric. Expt. Sta., Austin, 
Bull. no. 180, October 1915, 77 pp., 5 plates, 10 figs. [Received 
16th May 1918.] 

Much of the information contained in this bulletin on Aphis pseudo - 
brassicae (turnip aphis) has previously been published elsewhere [see 
this Review, Ser. A, iv, p. 187], 

Paddock (F. B.). The Harlequin Cabbage-Bug- Texas Agric. Expt. 
Sta., Austin, Bull. no. 179, October 1915, 9 pp., 1 fig. [Received 
16th May 1918]. 

Murgantia histrioniea, Hahn (harlequin cabbage-bug) is found in 
almost every field and garden in Texas where cabbages are grown, 
and it also attacks kale, cauliflower, turnip, radish, mustard, rape, 
and other plants of the mustard family. Entire fields of cabbage 
may be destroyed in a few days by a severe infestation. The fife- 
history of ill. histrioniea is not fully known. Adults hibernate in 
any sheltered spot in or near the infested fields, though in the warmer 
sections of the State the insects may be found feeding in the fields 
during the greater part of the winter. The adults emerge from their 
winter quarters in old crop or weed rubbish early in the spring, some- 
times as early as 1st March. The first brood is usually found on 
wild mustard or closely related plants, and oviposition occurs on these 
plants about 10 days later. These eggs hatch in 4 to 8 days, the 
nymphs attacking cabbage as soon as it is available. The nymphs 
cannot fly and their power of migration is therefore limited. It is 
probable that in the northern part of the State there are two broods 
in a year and perhaps a partial third ; in the central sections of the 
State there are perhaps three full broods and in the northern sections 
there may be four generations in a year. Adults that do not lay their 
eggs before 1st September live through the winter and oviposit in 
the following spring. With the exception of one parasite of the egg, 
M. histrioniea has very few natural enemies. 

Preventive and remedial measures have been previously dealt with 
[see this Review, Ser. A, v, pp. 388, 529]. Mustard is recommended 
as the best trap-crop for this bug. 

Merrill (J< H.). Spraying Fruit Trees. — Kansas State Agric. Expt. 
Sta., Manhattan, Circ. no. 66, April 1918, 8 pp. 

Instructions are given for making lime-sulphur sprays, self-boiled 
lime-sulphur, dry lime-sulphur, and Bordeaux mixture, with recom- 
mendations for applying dormant sprays. Spray schedules are given 
for apple, pear, peach and plum trees in a series of tables. 
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Mbbmix (J. H.). & Mblchehs (L. E.). Insects and Plant Diseased, 
attacking Garden Crops. — Kansas Slate Agric. Expt.' Sla., Man- 
hattan, Circ. no. 65, April 1918, 12 pp. 

This circular gives in tabular form the various times and materials 
to be used for the control of insect pests of garden crops and 
recommends several sprays, solutions for seed treatment and other 
mixtures. 

d’Emmerez de Charmoy (D.). Report on the Importation of Scoliid 

Wasps from Madagascar. — Dept. Agric., Mauritius, December 
1917, 5 pp. [Received 17th May 1918.] 

In certain parts of Mauritius for some time past considerable damage 
has been done to growing sugar-cane by Oryctes tarandus. Owing to 
the successful parasitisation of the larvae of Oryctes spp. in Madagascar 
by Seoliids, the experimental importation of these was undertaken 
in the hope that the partial control of 0 . tarandus might thereby be 
effected. 

Numerous individuals of Scolia orydophaga captured in the province 
of Tamatave, Madagascar, were liberated in Mauritius where they 
successfully parasitised 0 . tarandus. Both sexes of this wasp live 
exclusively on nectar and can reproduce themselves only in localities 
that afford a supply of blossoms continuously during six to eight 
months of the year, especially from May to November, this being 
the perjod during which the insects occur in the adult form and 
reproduce. For this reason an adequate supply of suitable nectar- 
bearing plants should be established on the borders and in the vicinity 
of cane fields in the districts where it is desired to introduce the 
parasite, The best plants for this purpose are Cordia interrupta and 
Urena tomentosa. 

One female wasp is capable of parasitising about 30 larvae of the 
beetle, the oviposition period extending over about 2 months. The 
egg hatches in about 5 days and the small larva attaches itself by the 
mouth-parts to its host. Pupation takes place in a reddish grey 
cocoon, the adult emerging 6 to 8 weeks later. The male cocoon is 
much the smaller. The adult insect is very strong on the wing, being 
capable of covering long distances without fatigue in search of the 
particular kind of food that suits it. 

The Seoliids themselves are attacked by several parasites, the most 
important of which are Coleoptera belonging to the family Rhipi- 
phoridae, which attack the Scoliid larvae when spinning their cocoon. 
Their eggs are also subject to attacks by the Gamasid mites that some- 
times infest the larvae of 0 . tarandus. 

Oryctes in damp localities in Madagascar is attacked by a 
fungus, which has been introduced into Mauritius and seems capable 
of assuming a highly infectious character under widely different 
conditions. 

In addition to S. orydophaga other Scoliid wasps introduced from 
Madagascar were : — S. caffra, S. iridicobr and Elis romandi, probable 
parasites of 0 . tarandus ; Elis pfeijjeri, a probable parasite of Lachno- 
sterna ; and Elis thoradca, a probable parasite of Adoretm versutus. 
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Parks (T. H.). Planning a State Extension Project in Entomology.— 

Jl. Econ. EnUrm,, Concord, N.B., xi, no. 2, April 1918, pp. 157-164 

The necessity lor reducing waste at a time when crop values are 
very high and food scarce makes the need of extension work in 
applied entomology greater than ever before. Hitherto this has been 
done in a sporadic manner and without pre-arranged plans, by mem- 
bers of the Federal Department of Agriculture or State Experiment 
Station staff, whose advice and help has been sought in times of 
trouble due to insect outbreaks. The time of these officers being so 
limited, they have often been unable to formulate and initiate plans 
to prevent the future occurrence of similar outbreaks. Owing to 
the small amount of time they could devote to field-work, fanning 
interests have suffered heavily owing to the State agricultural colleges 
and Federal Department of Agriculture being ignorant of insect 
injuries then occurring. Extension entomology will now probably 
take its place along with research and teaching work, the present 
shortage of food-stuffs having brought about the realisation of its 
potential usefulness. 

The main object to be attained is a reduction in the amount of 
emergency work to be done, which necessitates a thorough knowledge 
of state-wide crop conditions and the constant work in anticipation 
of any threatened insect outbreak. For example the extension 
entomology workers in Kansas were preparing during the autumn of 
1917 for the grasshopper campaign of 1918 by locating and circulating 
knowledge of the egg-laying places in Western Kansas. This latter 
was effected by means of exhibits of grasshopper eggs accompanied 
by information as to their location and directions for their destruction 
by cultivation, the same plan being followed in control work for the 
chinch bug [Blimis leucoplerns ]. 

Extension work must be planned on preventive lines, of which 
the average general farmer is strangely ignorant in spite of the volumes 
of literature that have been published. His desire is to interview' 
the active field-worker on his own farm and discuss his own conditions, 
which makes it necessary that the entomologist should be qualified 
to speak intelligently on other branches of agriculture and should 
have farm experience and an agricultural education. Such a visit 
places the farmer in personal touch with the institution represented 
by the entomologist, who in his turn leaves practical methods for use 
under present conditions. 

Information is best circulated through the country farm bureau 
agents who understand local needs and can ensure co-operation in 
the whole community. 

As a preliminary to any plan of extension w r ork, information from 
all sources likely to be of value must be gathered and systematised, 
and a yearly programme of work must be drawn up that will be 
continuous and efficient, in addition to being in advance of emergency 
calls. The practical knowledge gained by comparing the results of 
remedial measures under different methods of farm or crop manage- 
ment, furnishes to the farmers convincing proof of the value of 
applying the best measures of control. 

In most localities educational work is needed before demonstrational 
work can be of any value, and the two should be made continuous 
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throughout the year. Educational work by means of farm visits, 
travelling exhibits, lantern-slide lectures and the press, represents 
the most that can be done with such insects as the Hessian fly 
[Mayetiola destructor] and subterranean species. Farmers’ institutes, 
movable schools, moving pictures and travelling exhibits, are all 
valuable means of educational work, while newspaper articles, when 
timely, are also of great value, since they easily reach the greatest 
number of people. 

Demonstration work, such as orchard spraying, admits of pre- 
arranged planning which can be carried out as scheduled, but that 
against staple crop insects cannot be anticipated in advance and can 
be applied only when the pests appear, though definite work for each 
month from March to December can do much to reduce the injury 
caused by such outbreaks. 

Hunter (S. J.). Municipal Control of the Spring Canker Worm. —Jl. 

Econ. Enlom., Concord, NIL, xi, no. 2, April 1918, pp. 16-i— 167. 

During the spring of 1918 and 1917 the spring canker worm [Palaea- 
crita vermin ] was unusually abundant and destructive in cities of 
eastern Kansas. In the former year, instructions issued through the 
press led many property owners to place tanglefoot bands on their 
elm trees and to renew the tanglefoot or other adhesive substance 
two or more times. A few kept the bands properly renewed with 
tanglefoot throughout the spring, hut the results were unsatisfactory, 
since enough caterpillars were bred on the unprotected and partly 
protected trees to defoliate them and also to reach protected trees 
by way of the interlocking branches. 

The following spring the city commissioners on 23rd January 
ordered the elm trees to be banded, the cost of the work, when done 
by the city, being charged to the properties. The city banded 6,000 
trees and the property owners 5,000, not one of which died or was 
defoliated. The tanglefoot was renewed from 10 to 13 times, the 
cost being from one to three shillings per tree lor the season according 
to size. These renewals necessitated the burning off of the insects on 
the bands with a blow torch. The bands were kept fresh till 1st May, 
and it was necessary to do the work thoroughly and persistently as 
the insects were able to cross the bands if this was neglected. 

The use of arsenical sprays against the canker worm in cities is not 
safe, practical or economical, as it stains the paint on buildings and 
is washed from roofs into cisterns, while the expense is many times 
that of banding. 

The tar-paper bands used were .made by a mattress factory in 
rolls of twenty-five feet, with a mixture of cotton and jute glued to 
the under-side. Many adhesive substances were experimentally tried, 
but none gave such uniformly good results as tanglefoot, by which 
the moths, as well as the caterpillars that hatched belory the bands, 
were captured on their way up, and those that had previously ascended 
were caught on their way down. 

During the discussion that followed this paper, it was stated the 
young larvae can be carried by the w'ind as far as half a mile during 
the first three days after hatching by means of the delicate threads 
that they spin, it was also stated that 20 banded trees each showed 
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as many as 3O.U0O female moths caught on the hand. Experiments 
with substances that would, act as repellents to the female moths, or 
as insecticides to prevent them crossing the bands, were tried without 
success. 

McConnell (W. R.). Eupelminus saltator, Lindm., as a Parasite of 
the Hessian Fly. — Jl. Econ. Enlom . , Concord, N.H. , xi, no. 2, April 
1918, pp. 168-175. 

Another parasite, hitherto unrecorded in America, has recently 
been reared from the Hessian fly [Mayeliola destructor]. It has been 
identified as Eupelminus saltalur, Lindm., and is probably identical 
with the parasite reared from the galls of various species of Isosonui. 
The facts concerning the life-history of this parasite are not yet 
fully known, the biological data collected being based on laboratory 
experiments during the season of 1916. 

The species is probably wide-spread in Europe and was undoubtedly 
introduced into America at an early date in infested straw. It has 
been reared from Pennsjdvania, Maryland, and Virginia, and from 
Isosoma material in several other States. During these investigations 
it has not beert an abundant parasite of M. destructor, only 6’67 per 
cent of the puparia, at the most, being parasitised by it. 

E. salialor is a primary parasite of Jl. destructor, which it attacks 
externally in both the larval and pupal stages. It may however 
become a secondary parasite, since a puparium from which an indi- 
vidual had emerged was opened and found to contain cocoons of 
Polygnotus, from one of which it had issued. It has also been reared 
from the galls of several species of Isosoma (Harmolita), including 
I. tritici, I. vaginicoh, I. macululum and I. alhomaculalum. 

Tho males are as yet unknown. The females, after emergence, 
rest and feed for about 3 days before beginning oviposition, which may 
extend over a period of about 24 days. One individual may lay 
as many as 5 eggs a day to the aggregate number of at least 100, 
oviposition occurring only during daylight and preferably in bright 
weather. In two cases, this species has been reared through 5 and 
6 parthenogenetic generations. The eggs hatch in about 3 days and 
the young larvae attach themselves to the host by means of the 
mandibles. The host dies within 2 or 3 days and the parasites slowly 
absorbs the body contents, leaving nothing but the empty skin. The 
larval and pupal stages occupy 8 to 12 days each, and it was found 
possible to rear six generations in about a year, but in a comparatively 
cool summer probably not more than three generations are produced. 
It will be necessary to keep this parasite under observation for a series 
of years before its real value can be correctly estimated. 

Morrill (A. IV.). Experiments with Grasshopper Baits with Incidental 
Observations on the Habits and Destructiveness of the Differential 
Grasshopper ( Mehnoplus differentialis ). — Jl. Econ. Entom., 
Concord, N.H., xi, no. 2, April 1918, pp. 175-186. 

The poisoned bait experiments described in this paper on Meh- 
noplus differentialis were carried out in lucerne fields w'bere the grass- 
hoppers were fairly evenly distributed, and at a time when practically 
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all were in the adult stage. It was found that the activity of the 
insects made it unusually difficult to conduct field experiments on a 
small scale, it being necessary to make a liberal allowance for errors 
and variations and to draw no conclusions except through the grouping 
of records or from observations repeated several times. 

The baits to be tested were prepared in the laboratory and the same 
tests were conducted simultaneously by two observers working in 
different fields, observations being made at intervals of fifteen minutes. 

The standard mixture was prepared according to the formula : bran 
25 lb., 5 lemons, 2 qt. molasses, 1 lb. Paris green and water to 
make a crumbly mixture, and this was varied by the substitution' of 
oranges, tomatoes and canteloups for oranges, the replacement of 
bran by sawdust and the omission of molasses. 

The results showed that canteloup was the most attractive fruit 
and lemons the least ; that the use of molasses did not increase the 
effectiveness of the baits : that pine sawdust was much inferior to 
bran, baits prepared with it being only about half as effective. The 
bran available in Arizona however contains a large proportion of 
fine material and the use of \ to J sawdust gives a mixture that is 
much easier to distribute in the field. 

Observations were also made on the distance that poisoned grass- 
hoppers travel, a fact that it is sometimes important to know, and it 
was found that none could move more than 27^ yds. from the poisoned 
plot. M. differentialis feeds most actively during the warmer parts 
of the day and less actively towards night, and similarly the best 
results from feeding the grasshopper, Eucoptolophus subgradlis, Caudcll, 
with poisoned bran mash, were obtained between the hours of 3 p.m. 
and 3.30 p.m. 

Calculations based on the weight of freshly-cut lucerne eaten by 
adults of M. differentialis enclosed in a wire screen cage showed that 
one individual per square yard may destroy the equivalent of 3 lb. 
lucerne hay per acre per day. In a 40-acre' field a moderate infesta- 
tion averaging 16^ hoppers per yard may destroy the equivalent of 
1 ton of lucerne hay per day. It is evidently very profitable therefore 
to poison these grasshoppers, even when they average as few as 5 per 
square yard. 

1’uxt (W. P.). Suggestions for a New Method of Destroying Chinch- 
bugs. — Jl. Econ. Enlom ., Concord, N.H.,x i, no. 2, April 1918, 

pp. 186-188. 

The fact that the chinch bug [Blissus leucopterus ] collects in large 
numbers on any moist object, or on the ground where water has been 
spilled, suggests a possible means of.control by bait moistened with 
poisoned water. 

Laboratory experiments with bran wetted with sodium arsenite of 
various strengths gave good results, a high percentage of the insects 
dying in a few hours. The addition of syrup to the solutions did 
not have the effect of making them more attractive. During’the follow- 
ing spring similar experiments were made in the field, the substances 
used being wetted with sodium arsenite, lead acetate and sodium 
cyanide at strengths of from \ ounce to 2 ounces per U.S. gal. water. 

■ ne sodium arsenite solutions were not very effective at the strengths 
used, and they also seemed to have a slightly repellent effect on the 

(C479) " ' o 
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bugs. Solutions of sodium cyanide proved efficacious, but more from 
the effect of the fumes, than as a stomach poison. Such solutions 
are too dangerous to be recommended for general use. 

The best of the poisons tested was a lead acetate, solution, 2 oz. to 
1 li.S. gal. water. Fresh maize stalks cut and dried for several days 
were soaked in this solution and spread on the ground, being covered 
lightly with straw to prevent rapid drying. At the end of the first 
dav 104 dead bugs were found to the square inch, while at the end of 
the sixth there were 11, the stalks not having being remoistened in 
the meantime. 

Wolcott (0. N.). An Emergence Response of Trichogramma minutum, 
Riley, to Light. — Jl. Eton. Entom., Concord , N.H., xi, no. 2, April 
1918, pp. 205-209. 

In 1917 the author collected large numbers of egg-clusters of the 
sugar-cane moth stalk borer, Diatraea saccharalis, F., 62'6 per cent, 
of which were found to be parasitised by the Chalcid, Trichogramma 
minutum. The number of eggs in the masses varied from 3 to 71. 
The eggs are creamy white when laid, but turn yellow in a few hours, 
and orange colour in a couple of days, and just before hatching the 
dark brown head of the young caterpillar can be seen through the 
transparent shell. Clusters parasitised by T. minutum become black 
soon after parasitisation and remain this colour even after the 
emergence of the parasite, owing to the contained black debris, 
making easy the determination of parasitised eggs and clusters. 

The eggs are impartially deposited on any part of either surface of 
the leaf, but are generally more numerous from the centre to the tip. 
In the laboratory, experiments to determine the influence of light 
on emergence were made by enclosing bits of leaves bearing egg- 
masses in small glass tubes, corked at one end, a plug of cotton wool 
being placed at the other, to absorb the moisture. Both young 
larvae of I). saccharalis and adults of T. minutum were found to be 
positively phototrophic to a very marked degree. 

To determine the emergence response of adults of T. minutum to 
light, the tubes with the corks removed were placed with the open 
ends turned towards the light, and the adults were counted as they 
left the tubes, the tubes having previously been kept in the dark in 
a large tube. They were then left in the window for an hour, being 
examined again at the end of that time and the escaping T. minutum 
being counted as before, after which they were returned to the dark 
tube. 

The ratio of the total number of adults that had emerged before 
exposure to light compared with the total number that emerged 
afterwards, expresses what has been assumed to be the emergence 
response to light. 

It was found that, the emergence response was not so strong several 
days after collection, which may have been due to unnatural con- 
ditions of nioisture, or to the lessened porver of an organism to respond 
to light when it has received only T V the normal amount. It was also 
noted that the emergence response is not as strong in the late morning 
or afternoon as earlier in the day. In the field emergence has been 
noted from 7.15 to 8.45 a.m., the normal time of emergence being 
approximately two hours after sunrise. 
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Bcrke (H. E.). Notes on Some Southwestern Buprestidae. — Jl. Earn. 

EnUm., Concord, A'.//., xi. no. 2, April 1918, rip. 209-211. 

The eighteen species of flat-head borers dealt with in this paper 
were collected from Sabino Canyon, Arizona. Several of the species 
are of economic importance, as they riddle the wood of the mesquite 
( Prosopis ghndulosa) and other south-western shrubs and trees with 
their larval mines. The majority attack dying or dead trees only, 
hut a few species will kill trees or parts of trees, one, Meltinophila 
pini-edidh specially attacking the pinion ( Pimis edulis). 

Those mining in dead and dying wood are : Psdoptera sp., 
P. teebbi, Lee. ; Chri/sobofhris octocoh, Lee., which often severely 
damages posts apd piles of mesquite firewood ; C. edwardsi, Horn ; 
C. debilis, Lee. ; C. axillaris, Horn ; C. igmcollis, Horn ; C. hidifimta, 
Horn, the common species on yellow pine slash in northern Arizona ; 
C. triasma, Kirby, which also kills young vellow pine saplings by 
girdling them close to the ground ; V. breciloba, Fall, which lays 
its eggs between the scales of the bark of Pinos pomlerosa (western 
yellow pine) ; C. exesa, Lee. ; C. texana, Lee. ; C. gemnuda, Let. ; 
V. merkdi, Horn ; AcJenodes caktimla, Chev. : Acmae.ode.rn conoitlea, 
Fall ; A. larreae, Fall ; and Tgmlaris olneyae, Skinner. 


McColloch (J. W.). Notes on False Wireworms, with especial 
Reference to Eleodes trkostata, Say.— Jl. Econ. Entmn., Concord, 
Nil., xi, no. 2, April 1918, pp. 212-224. 

The Tenebrionid genus Eleodes (false wireworms) comprises many 
species that have recently come to be recognised as pests of growing 
crops. Originally typical of the native prairies, the gradual cultiva- 
tion of these latter is depriving the insects of their native food and 
forcing them to feed on the more succulent cultivated crops. The 
larvae so closely resemble true wireworms that considerable confusion 
has resulted, much of the injury attributed to the latter, especially 
in the semi-arid regions, being probably due to false wireworms. The 
larvae are subterranean, nocturnal in their habits and move with 
great rapidity through the soil, hence it is often impossible to find 
them at work without a diligent search. 

.Records of injuries due to E. trkostaia are very few, but it lias been 
reported as feeding on the roots of grasses, as doing more damage 
than cutworms to cabbage and other garden crops, and as being a 
general feeder on weeds in the field. 

In Kansas this species is a pest of the native prairie grasses, but 
in the laboratory both larvae and adults feed readily on germinating 
wheat, and maize. It is widely distributed throughout the western 
central States from the Mississippi to the Rocky Mountains and 
extends northwards into British America. 

In studying the life-history', eggs were placed in small tubes closed 
with cotton plugs and kept, in the field insectary under outdoor condi- 
tions. On hatching the larvae were placed in tin boxes containing 
slightly moistened soil and a small amount of bran for food, for which 
germinating wheat was substituted as they became larger. The soil 
m the boxes was changed about every ten days in summer, but in 
Winter once in three weeks was sufficient. The adult beetles were 

(C479) c2 
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confined in jars, containing about an inch of dry soil and a little 
bran. All these stages, except the eggs, were kept in a cement cave, 
where the temperature more nearly approximated to subterranean 
conditions, varying from 70° to 80° F. in summer, to 40° F. in March. 
The results obtained in this way closely coincided with the field 
observations made throughout the year. 

The. freshly laid eggs are white in colour, but when deposited are 
coated with a sticky solution which causes a thin layer of soil to 
adhere to them, making them difficult to find in the field. They 
are laid preferably in the. driest, soil, and singly, although several may 
be placed in the same cavity, which is then filled up with soil. The 
length of the egg stage varies with the season of the year, but is on 
an average 14 days, eggs being deposited from the middle of July 
till the middle of October, 8 being the average number deposited by 
each emale. 

The larva on batching is creamy white in colour, but after the first, 
moult it changes to black, which colour it retains during the rest 
of the larval stage. During the summer and autumn the larvae are 
found from 1 to 0 inches or more below the surface of the ground, 
burrowing from place to place, and feeding on the roots and seeds 
of plants, and probably, to some extent, on decaying organic matter. 
In confinement, they often feed on their cast-off skins and on larvae 
that have died or are in a weakened condition. The average length 
of the larval stage is 91 to 10 J months, and before pupation the larvae 
enter a semi-pupal stage which lasts from 5 to 10 days, during which 
they do not feed and are very inactive. 

The average length of the pupal stage is from 17 to 19 days, maxi- 
mum pupation occurring at the beginning of June. Under both 
field and experiment conditions adults emerge from the middle of 
June till the middle of July, the maximum emergence occurring 
about June 24. E. tricoslata may hibernate as an adult as well as 
in the larval stage, but eggs have never been obtained from these 
overwintering beetles. Both in the held and in the rearing cages, 
feeding, mating and oviposition take place generally at night. During 
the day-time the beetlesare found under rocks, boards, logs and manure, 
where they are rather inactive, but able to run with great rapidity 
when the cover is removed. In the field, adults have been found 
feeding on Solidago, Euphorbia murgimita, prairie clover and evening 
primrose. The length of life of the adults is rather more than a 
year, females usually living longer than males. 

The members of this genus are not attacked by many predaceous 
enemies, probably owing to the fact that the adults of most of the 
species secrete an oily liquid having a strong offensive odour, when 
disturbed. Skunks however feed on the beetles, and chickens and 
crows devour them readily. They have also been found in the stom- 
achs of the crow, blackbird and red-headed woodpecker. 

Very few, parasites have been found attacking any species of Eleodes ; 
but a Braconid parasite, Perilitus sp., has been recorded from E. sutur- 
alis, a Nematode worm from an undetermined adult and a Gregarine, 
Slylocephalus giganims, from E. hispilabris, Say, and Eleodes sp. The 
author has recently found this same Gregarine in the alimentary 
tract of E. trieostata and E. opaca. A species of Sarcophaga has 
also been reported larvipositing on E. trieostata, E. hispilabris, and 
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E. obsolete, Say. A dumber of Hymenopterous larvae found in one 
of the cages containing E. tricostata proved to be Perilitns ekodis, Vier., 
the same parasite having been reared also from E. opaca. This 
parasite emerges through the anal aperture of the beetle and pupates 
after spinning a silken cocoon. After an average pupal stage of 9 
days the adults emerge and remain elose to the ground, trying to get 
under the beetles in order to oviposit in the abdominal sutures and 
at the junction of the legs and body. Many parasites may infest 
a single beetle, as many as 124 larvae having been secured from one 
individual, though the average number bred from one beetle is 50. 
Although in some years as much as 50 per cent, of the beetles may 
be parasitised, the average parasitism seems to be only 5 or 7 per cent. 

Most of the species of the genus Eleodes reach their greatest abund- 
ance in areas of little rainfall, but owing to the wide distribution of 
E. tricostata it is probably not as greatly influenced by moisture 
conditions as most of the other species. The effect of moisture on 
the adults of Eleodes in general results in the dominant form of sculp- 
turing being determined by seasonal conditions, a hot, dry season 
producing a large number of the smooth forms, and a cold wet season 
the more striate and punctured forms. 

E. tricostata has not yet become of sufficient economic importance 
to warrant any extensive control experiments. In the laboratory, 
poisoned bran gave good results with the adults, but the larvae lived 
for weeks on this diet. Fallowing and rotation are. courses that might, 
however, be followed with advantage. 

Childs (L.). Seasonal Irregularities of the Codling Moth.— .7/. Econ. 

Entom., Concord, N.H., xi, no. 2, April 1918, pp. 224-231. . 

The work of which a resume is given in this paper has been con- 
ducted for the purpose of supplying fruit-growers with information 
which would enable them to apply lead arsenate sprays more intelli- 
gently and satisfactorily. The recommendations issued by some 
central or distant station in the form of spray bulletins are often 
useless for the control of Cijdia pomoneUa in certain regions of the 
Pacific North-west, where most diverse conditions exist in a com- 
paratively small area. Variations of temperature, due to altitude, 
coastal and mountain influences, are such as to warrant seasonal 
studies of the moth in various localities, such studies being of greater 
importance in the control of the second generation than of the first, 
which can generally be effectively controlled by following a pre- 
arranged spraying programme. 

The necessary data were obtained by the use of breeding cages 
distributed throughout the valley of the Hood River, Oregon, at 
different altitudes, commercial apple orchards occurring there at levels 
of 100 to nearly 2,000 ft.. The average seasonal variations in the two 
extremes given proved to be 15 days to 3 weeks for the first brood, 
and about 10 days for the second. 

That the kind of weather experienced in any particular season is 
able to influence the date of emergence of both the first and second 
broods of moths, is very evident from a consideration of that obtaining 
in the years 1915 to 1917 inclusive. The spring of 1915 began with 
an early, warm spell that induced the partial emergence of the first 
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brood moths by 27th April, which however was completely cheeked 
by a succeeding long period of cold. The late, cold spring and early 
summer of 1916 deferred the first appearance of moths till 26th May, 
similar weather conditions in 1917 checking emergence till a still 
later date, 15th .Tune. 

The appearance of the second brood did not follow uniformly from 
these dates, but ill its turn depended on the kind of weather experienced 
during the summer months. Thus in 1914 the second brood appeared 
on 19th July and the first eggs were deposited 8 days later. In 
1915 the date was 26th July, and eggs were first noted 14 days later. 
The wet cold summer of 1916 resulted iu very few second brood moths 
appearing, and those very late, not until 18th August, a large pro- 
portion of this generation hibernating as larvae, while the few eggs 
that were deposited were found about a week after the emergence 
of the moths. In 1917 a very backward early season accompanied 
by much rain checked the emergence of the first brood till 15th .June, 
but continued warm settled weather throughout the summer resulted 
in the appearance of the second brood on 3rd August, followed by 
ovipositiou 5 days later. 

Lead arsenate sprays remain efficacious after application for 20 
days at the most. Egg-hatching usually attains its maximum activity 
10 to 12 days after the hatching of the first eggs, and this takes place 
with uniform regularity 2 or 3 days after deposition. For these 
reasons a spray should be applied shortly after the first eggs of the 
second brood have begun to hatch out, the dates recommended for 
spraying in the years under discussion being 27th July, 1914 ; 12th 
August, 1915 ; 28th August, 1916 ; and 12th August, 1917, together 
with an extra spray on 5th September, 1917, owing to the fact that 
a warm autumn induced hatching to continue till the apple crop 
was harvested. 

As the general practice in the past has been to spray for control 
of the second generation between 20th July and 1st August, which 
would have been effective in only one of the above years, the necessity 
for annual, regional observations is obvious. 

Maxson (A. C.). Some Factors Influencing the Distribution of Pemphi- 
gus Mae, Doane, in Beet Fields.--.//. Ec on. Entom., Concord, N. H. 
xi, no. 2, April 1918, pp. 231-236. 

During 1916 a preliminary field survey was made of the factors 
determining the dispersion and distribution of Pemphigus betae (sugar- 
beet root -aphis) owing to the annual loss of several hundred thousand 
pounds sustained by the sugar-beet industry due to its attacks in 
Colorado. The points chiefly studied were the influence exerted on 
the degree of infestation by previous crops, by the presence of the 
winter host (Populus angustifolia), and by the time factor. 

As regards this last it is certain that the original infestation in all 
beet fields is due either to the hibernating wingless individuals or 
to spring migrants from the winter host. That being so, the number 
of infested beets should not increase after the migration from the 
winter host ceases, unless the Aphids migrate from beet to beet in 
the field. Observations have proved this to be the case, the infesta- 
tion increasing from 68 per cent, to 100 per cent, within a fortnight, 
owing largely to irrigation. 



311 


The results of this survey have proved quite conclusively that 
rotation of crops is of no value as a means of control of this insect. 

The winter- host factor appears to be the most active in the spread 
of this Aphid in northern Colorado. A comparison of the degree of 
infestation in all fields of those parts where the narrow-leafed cotton- 
wood trees (Popithis angnstifolm) are most abundant with that 
in fields where they are relatively few, shows a constant higher degree 
of infestation in fields within half a mile of these trees. 

The heavy infestation of the western, as compared with the eastern 
portions of the sections surveyed, seems to point to the wind being 
an active factor in dissemination, since, during early summer, while 
the heaviest migration of P. belae from the winter host is taking place, 
the prevailing winds of northern Colorado are westerly, and by this 
means the insects might easily be carried from the mountains many 
miles out on to the prairies. 


B.ti.LOU (H. A.). The Pink Bollworm ( Gelechia gossypiella) in Egypt. 

Jl. Econ. Enlom., Concord, N.H., xi, no. 2, April 1 918, pp. 236-245. 

This paper deals comprehensively with the subject of Peclinophora 
(Gelechia) gossypiella (pink bollworm) in Egypt, as regards its native 
home and distribution, food-plants, life-history and habits, and the 
nature of the injury caused by it [see this Review, Ser. A, iv, pp. 232, 277, 
etej. Control of the insect in the seed by treatment with hydrocyanic 
acid gas is not practicable owing to t he lack of responsible labour in the 
cotton ginneries of Egypt, and also to the danger to public health 
of liberating large quantities of poisonous waste gases in so densely 
populated a country. Carbon bisulphide also, owing to its. highly 
inflammable and almost explosive character, is not suitable for use in 
close proximity to cotton ginneries where the atmosphere is laden 
with fine particles of cotton. The most suitable agent for the destruc- 
tion of the pink bollworm in cotton seed in Egypt is hot air [see this 
Review, Ser. A, iii, p. 505, iv, pp. 472, 491. vi, p. 42], 

The natural enemies of the pink bollworm do not occur in sufficient 
numbers or at the right time of year to exercise any great degree 
of control. 

The losses due to this pest are enormous, amounting to anything 
between £(E.)3, 600,000 and £(E.)4,800,000 in 1916. 


Beckek (G. G.). Notes on the Woolly Aphis. — Jl. Econ. Enlom., 
Concord, N.H., xi, no. 2, April 1918, pp. 245-255. 

This paper records the results of investigations on Eriosoma lani- 
germn, Hausm., which aimed at working out the life-history of this 
Aphid in the Ozark Mts. ; studying the relative immunity of various 
hosts, and of the relationship of these hosts to the species ; studying 
the immunity of Northern Spy stock to the attacks of this species ; 
and determining whether E. cralaeyi, Oestl., is identical with 
E. lanigenan. 

In the Ozarks this Aphid winters on elm in the egg-stage and on 
the roots of apple, and in wounds, knots and rough places on the 
trunk above the ground of apple and Cralaegn . s as apterous viviparae. 
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The occurrence of overwintering apterous viviparae above ground on 
apple or Crataegus is uncommon in this latitude, as the Aphids seem 
unable to withstand the low temperatures. 

The life-historv of E. lanigerum in the Ozarks is the same as that 
recorded for Maine and for Virginia, except that there are probably 
more than two generations of apterous viviparae on apple and Crataegus, 
since there is a period of 5 months between the appearance of the 
first spring migrants and the first autumn ones, and of 4 months 
between the last spring migrants and the first autumn ones. Experi- 
ments with apple-root forms showed that there may be from 6 to 12 
generations a year, since the apterous viviparae become active by 
1st March and continue so until some time in November. 

A marked degree of immunity to E. lanigerum bas been acquired 
by the elm, susceptibility to attack seeming to be correlated with 
backwardness of growth in spring. Crataegus crusgadli also exhibits 
an inherent immunity, and in addition may have a conditional 
immunity depending upon the season. 

Experiments in transferring Crataegus Aphids to apple and vice 
versa led to the conclusion that apterous viviparae from apple can 
establish themselves on Crataegus, though not so readily as on apple ; 
and that apterous viviparae from Crataegus can become established 
on apple, though not so readily as those from apple. 

It was proved by experiments on apple seedlings that the Northern 
Spy apple is immune to E. lanigerum , and that, when it does become 
established temporarily, this is due to the fact that the Aphids are 
exceptionally hardy rather than to the fact that the host is eongenial. 

The wide range, of variation in the antennae of E. lanigerum as 
determined by measurements in 29 cases, indicates that E. crataegi, 
Oestl., is a synonym of E. lanigerum, Hausm. 

Barber (G. VV . ) . On the Life-History of Sarcophaga eleodis, Aldrich. 

— Jl. Econ. Entom., Concord, N.H., xi, no. 2, April 1918, p. 268. 

The parasitisation of Eleodes obsoleta by Sarcophaga eleodis in Sep- 
tember in New Mexico is recorded. The beetle was observed to he 
persistently followed by the fly as it moved over a distance of about 
8 ft. On coming to rest the fly settled on its back and larviposited on 
the posterior tip of the left wing cover. Shortly after the beetle 
moved the tip of the abdomen, thus exposing the anus, and in the 
fraction of a second the larva had become active and disappeared 
within the body of the beetle through the anus. 

The infested beetle lived for 13 days, and 2 days later the full-grown 
larva issued, breaking off the head of the host in so doing. The larva 
entered the pupal stage in the middle of March and the adult fly 
emerged at the beginning of April. 

Trimble (T. M.). Brown-fail Moths taken on Importations.- --,/!. Econ. 

Entom.',' Concord, N.H., xi, no. 2, April 1918, p. 268. 

The interception of a complete nest of Nygmia phaeorrhoea (Euproctis 
chrgsorrhoea) (brown-tail moth) on European mountain ash ( Sorhts 
auevparia) is recorded. In view of the risk of fresh infestation of this 
dangerous pest, the author urges that Congress should pass a quar- 
antine law r to prevent the importation of all nursery stock carrying 
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destructive pests, this being specially necessary owing to the fact 
that foreign inspection is likely to be somewhat imperfect during 
the European war. 

Cory (E. N.). Molasses Sprays lor the Control of Momrthropalpus 
buxi, Labon. — Jl. Econ. Entom., Concord, N.H.,x i, no. 2, April 
1918, p. 269. 

The experimental spraying of a boxwood hedge at Baltimore for 
the control of Momrthropalpus buxi (boxwood midge) showed that 
large numbers of adults were trapped by a spray composed of 4 lb. 
molasses to 50 U.8. gals, water. 


Webster (R. L.). Notes on a Spiraea Leaf-roller. — Jl. Econ. Entom., 
Concord, N.H., xi, no. 2, April 1918, p. 269. 

Olethreules hemidesma, Z., though not usually recognised as being 
of any particular economic importance, has been generally common 
throughout Iowa in 1916 and 1917, doing considerable damage to 
Spiraea in nurseries. 

There are evidently two generations in Iowa and Illinois, the larvae 
being abundant in July and again in late August and September. 
From insectary records moths emerged from 22nd July to 9th August, 
the pupal period having an average length of 5-8 days. 

Horton (J. R.). Control of the Argentine Ant in Orange Groves.— 

U.S. Dept. Agric., Washington, D.C . , Farmers’ Bull. no. 928, 
March 1918, 20 pp,, 6 figs. [Received 22nd May 1918.] 

The Argentine ant (Iridomyrmex humilis, Man), though an 
important household pest [see this Review, Ser. A, i, p. 325], does not 
directly cause injury in orange groves, though its presence results in 
scale-insects and Aphids becoming much more abundant. In Cali- 
fornia the control of Pseudococcus citri, Risso, by its natural enemies 
is largely prevented by the presence of this ant, which however can 
be controlled by banding the trees, and by the use of poisoned baits. In 
Louisiana the ant has bad no effect in increasing mealy bugs, which 
are there held in check by natural enemies, this being true of 
Icerga purchasi, Mask, (fluted scale), Saisselia okae, Bern, (black 
scale), Coccus hesperidum, L. (soft brown scale), Ceroplasles jloridensis, 
C'omst. (Florida wax scale), and C. drripediformis, Comst. (barnacle 
scale). 

The ant does not attend armoured scales, of which the most destruc- 
tive to orange trees in Louisiana are Lepidosaphes bcclcii, Newm. 
(purple scale), Parlatoria pergandei, Comst. (chaff scale), L. gloveri, 
Tack, (long scale) and Chionaspis citri, Comst. (white scale), but it 
disturbs their natural enemies and feeds on the eggs of som* of them. 
Hence an orchard that is never sprayed or fumigated may become, 
after two or three, years, heavily infested oiving to the presence of 
the, ants. 

In Louisiana, owing to the heavy rainfall, permanent control and 
the ultimate elimination of this ant can be achieved by the destruc- 
tion of ant colonies in specially constructed traps. These traps 
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consist of wooden boxes of about one foot in each dimension with 
a loose gable-shaped roof to exclude the rain. In winter, the traps 
should be filled with damp, but not wet, stable manure and dry weeds 
and straw, while in summer, the manure, which is used principally 
for its heat, niav be omitted. These traps, of which there should 
be at least 25 to the acre of 100 trees, should be set near the trees, 
one to every other tree in alternate rows, about 4 feet away from the 
trunk: they should be placed upon a slight elevation. When full 
of ants and ready for fumigation, the lids should be removed, 2 fluid 
ounces of carbon bisulphide poured into each and airtight galvanised 
iron covers slipped on, being banked with soil to retain the gas. An 
hour’s fumigation is sufficient to kill all stages of ants within the 
traps and in the underlying soil, after which the contents should be 
spread out on the ground and the traps turned up to air for several 
hours before resetting. From 5 to 8 fumigations at intervals of 
about one month will be necessary to reduce the ants to a negligible 
quantity. 

Reinfestation may be prevented by means of barrier ditches, for 
which purpose drainage ditches may be adapted by clearing them of 
weeds and providing them with divided bridges which the ants cannot 
cross. 

Although the use of poisoned baits cannot be recommended as a 
substitute for trapping, they may be employed in special cases, a 
poisoned syrup being placed in fruit jars, the lids of which have a hole 
pierced in the. centre. The jars should be laid on their sides with a piece 
of sponge inside to render it easier for the ants to reach the poison. 
The best mixture consists of 8 lb. granulated sugar dissolved in J 
U.S. gal. cold water, to which is added 4§ oz. chloral hydrate crystals, 
previously dissolved in a small quantity of water, and about £ lb. 
strained honey. 

If chloral hydrate cannot be obtained, sodium arsenite may be 
substituted, the mixture being made by dissolving 62 grains of tar- 
taric acid crystals in 31 U.S. pints water, to which is then added 8 lb. 
granulated sugar and the whole boiled until the sugaT is dissolved. 
When cool, 200 grains of sodium arsenite (or 172 grains white arsenic), 
previously dissolved in J U.S. pint hot water and cooled, is added, 
together with I to ] lb. strained honey. The tartaric acid prevents the 
souring of the arsenical syrup, which the ants take very slowly. 

Axdrehs (E. A.). Cultural Control. — Qtrly. Jl. Scienl. Dept. Ini. Tea 
Assoc., Calcutta. 1917, part 4, 1918, pp. 120-124. [Received 
21th May 1918.] 

The author pleads for a fuller utilisation of cultural methods directed 
against insects in tea gardens. The chief of these is deep hoeing, 
which is effective, cheap and easy, and which, systematically carried 
out vear Vv year, destroys the larvae of Xyleborits fornicatus (shot- 
hole borer beetle) in such numbers that the pest becomes compara- 
tively negligible. Hoeing also stimulates the bushes and helps them 
to resist attacks of Helopeltis tkeimra (tea mosquito), Tetranyehus 
bioculatiis (red spider), Aphids and thrips. Forking round the bushes 
also gives good results, especially when all grubs aud pupae found 
are collected by hand. 



Other important measures are proper drainage and judicious man- 
uring. great harm having frequently resulted from a too prolonged 
course of nitrogenous manures, or of those which render the soil 
too acid. 

Careful pruning is of the utmost importance, especially as regards 
the removal of prunings, for these, if allowed to remain in the bushes, 
afford cover for pupating caterpillars and also collect moisture, 
conducing to the growth of mosses and lichens which encourage scale- 
insects and mites. Dead twigs and branches should always be removed, 
as thev attract borers and termites. 

Insect Pests of Tea in Ceylon during 1916— Qlrbj. Jl. Scienl. Dept. Ini. 
Tea Assoc., Calcutta, 1917, part 4, 1918, pp. 137-139. [Received 
24 th May 1918.] 

During the year very severe outbreaks of Homona coffearia (tea 
tortrix) occurred in several provinces ; Ori/yia postica (tussock moth) 
was reported in the caterpillar stage in January and October from 
two localities in the Central Provinces : Zeuzera coffeae was present 
throughout the rear, the caterpillars in one district being heavily 
parasitised by Braconids which emerged in November. Xyle, bonis 
fomeatm (shot-hole borer) showed the usual tendency to increase 
its distribution, but no new districts were invaded. Two other very 
minute Scolvtids were reported from tea. and another species, probably 
A', coffeae, was collected in nurseries. 

Other insects were : -Psychidae (bagworms), Astycus sp. (tea 
weevil), Arbela quairinotata (barking-eating borer), the Fulgorid, 
Ricnnoptera opaca, a new pest of tea, Coccus (Lecanium) viridis and 
Eriopln/es (Phytoptus) carinatus (purple mite). Psocidae were present 
in packed tea, to which they probably gained access before packing 
or through perforated tea lead, being originally present on the wood 
of the tea chests. 


Massixt (P. C.). Metodo biologico contra las Plagas aplicado al Oece- 
ticus pbtensis, Bicho de Canasto. [The Biological Method against 
Posts applied to Oecelictts plalensis (Bagworm). | — Amies Sos. 
Rural Argentina. Buenos Aires, li, no. 0, July 1917, pp. 373-378, 
7 figs. [Received 24th May 1918.] 

The Argentine bagworm, Oeceticus plalensis, occurs very abundantly 
m the south of Cordoba and the province of Buenos Aires and in the 
southern parts of Argentina generally, while in the northern provinces, 
although it is present throughout, its numbers arc so small that its 
effects are scarcely noticeable. While certain parasites, such as 
Tetraslichus plalensis, Brethes, do occur in the southern provinces 
and have some influence in checking the numbers of this bagworm, 
their effect is altogether inadequate, as may be seen by the number 
of acacia and willow trees that are completely defoliated bv it. 

The author therefore undertook experiments in the introduction 
into the southern provinces of some of the parasites present in the 
north. These had proved so efficacious where they occurred that the 
bagworms had practically ceased to exist there and could not be 
collected in any quantity. 
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The plan adopted was to < ollect numbers of 0. pratensis from the 
province of Buenos Aires in the month of December, and transfer 
them to the northern provinces where they were placed upon low- 
growing trees, for preference acacias. There they were left for a 
month or six weeks in order to become parasitised, and were then 
taken back to the original area of infestation. The parasites, having 
completed their development in the host, emerged to parasitise fresh 
bagworms in the infested zone. The possibilities of acclimatisation 
in this region cannot yet be estimated, but it is hoped that a successful 
means of control of 0 . glnlensis has thus been found. 

The parasites introduced by this method were Eurytoma caridei, Br., 
Perissoeentrus argent iuae, Crawl., P. argentinae var. caridei, Br., and 
Lindesonimu caridei, Br. , detailed descriptions of which are given. 

Brkthes ( J.). El Piojo del Pino, Leacaspis pint, Hartig. [The Pine Scale. 
Leacaspis pini, Hartig.} — Anales Soc. Rural Argentina , Buenos 
Aires, li, no. 5, July 1917, p. 384, 1 fig. [Received 24th May 1918.] 
A branch of pine infested with Leucaspis pini, Hart., chiefly in the 
larval stage, is recorded from the south of the province of Buenos 
Aires. A description is given of the larva, which apparently has not 
been previously recorded. It is not known whether there is more 
than one generation a year. While such parasites as Aphdiniis spp. 
probably play some part in the control of this scale, nothing definite 
is known on this point. The best insecticide has proved to be a 
petroleum emulsion, 4 parts black soap to 15 parts water, adding 
gradually 10 parts petroleum until an emulsion is formed. This 
mixture, diluted with 15 to 20 parts water, is used as a fine spray. 

Barbara (B.). Valor del Coecobaeilhis acridiorum, d’Hdrelle. para 
destruir la Langosta. [Value of Coecobaeilhis acridiorum, d’Herelle, 
in the Destruction of f.ocusts.] — Armies Sac. Rural Argentina, 
Buenos Aires, li, no. 5, Julv 1917, pp. 385-387. [Received 24th 
Mav 1918.] 

This paper records the investigations undertaken by the Argentine 
Commission to determine the value of Coecobaeilhis acridiorum, d’Herelle, 
in the destruction of locust swarms. The conclusions reached are that 
this organism, even with a highly increased virulence, cannot produce 
a general epizootic by the pulverisation method. It is found nor- 
mally in the intestines of healthy locusts, and from healthy insects 
is virulent in abdominal injections, being effective in 24 hours, but 
infection does not occur by ingestion. The results arrived at by other 
workers on this subject arc also mentioned. The question has been 
more fully dealt with in another paper [see this Review, Ser, A, vi, 
p. 177], 

Brkthes (J.). El Bicho moro, (Epicauta adspersa, Epicaula aUmtarta). 
El Pequeiio Escarabajo negro ( Dyscinetus gagates, Burm.). [The 
Meloid beetles, Epicauta adspersa and E. atomariu. The small, 
black, injurious Beetle, Dyscinetus gagates, Burm.]. — Anales Soc. 
Rural Argentina, Buenos Aires, li, no. 8, October 1917, pp. 591- 
601, 2 plates, 1 fig. [Received 24th May 1918.] 

The adults of the Meloid beetle, Epicauta adspersa, oviposit m 
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golds such as potato fields underneath clods of earth, in any small 
hollow that will serve as a protection to their young. After depositing 
the majority of her eggs within suck a cavity, the female advances 
towards the opening of the retreat, leaving the last of them close to 
the entrance. The primary larvae hatch in about 33 days. While 
seeking suitable food for those that were kept in the laboratory, they 
were loft for more than 30 days without nourishment^ without appar- 
ently suffering any inconvenience. It is well known that the primary 
larvae of various Meloids feed on the eggs of locusts. That of Epicauta 
vil tula is found in the nests of 31elatwpl>ts {Caloptenus) differentialis 
and 31. ( C .) spretus, and that of Myhbris schreiberi in the nests of 
Dociostmmis (Slaumwtus) maroccanus. E. a&spersa was found 
experimentally to attack the oothecae of locusts, such as Schisto- 
cerca ( Dichroplus ) vittigera, and in view of the fact that this Meloid 
is always more abundant in the years following locust invasions, it 
seems possible that it may also he an enemy of Schistocerca . jxivanensis. 
It is hoped that this point may soon be elucidated. The chief aim 
of the first stage larva is to reach the eggs of locusts or grasshoppers, 
and having obtained a sufficient supply of food from this source^ 
metamorphosis to the second stage occurs in 4 or 5 days. When 
the larva has exhausted the supply of locust eggs, it burrows deeper 
into the earth to complete its successive transformations. It lives as 
a pseudopupa throughout the muter and reappears in the following 
spring as a fairly active larva, transforming after a few days into 
a true pupa, the adult beetle emerging a week later. The pseudo- 
pupa may however live for two years or more without undergoing 
any change ; this phenomenon lias not yet been explained. 

E. adspersa is known to be injurious in the adult stage, but is cer- 
tainly beneficial during its larval period, especially if it should prove 
destructive to the eggs of Schistocerca paranensis. Wherever possible, 
the adults should therefore be driven by means of smudge fires from 
fields where they may do damage. If it is necessary to destroy 
them, copper arsenate appears to be the best material for the purpose. 

The therapeutic properties of this insect have been studied since 
1853, and it is believed that it would prove a good substitute for the 
well-known European eantharidin. Adults should be collected in the 
morning or evening, when they are least active, by shaking the plants 
over a sack. 

Byseinehts gagales , Bunn., has appeared for the first time for several 
years in wheat fields in numbers that, constitute a serious infestation, 
iho beetles bite the young plant exactly at the ground level, quickly- 
causing them to wither and die. The damage done by the larva is 
greater still, as the insect lives in this stage for three years at least 
underground, where it feeds on plant roots. It is suggested that the 
infested ground should be ploughed and that domestic birds should 
be allowed access to the ploughed land. For the adults, Bordeaux 
mixture or arsenical sprays are suggested. 

Bkethes (J.). Los Pulgones de las Piantas. [Plant Aphids.]— A naks 
So:. Rural Argentina, Buenos Aires, li, no. 9, November 1917 
pp. G6G-668, 1 fig. [Received 24th May 1918]. 

Tins paper gives a popular and general account of Aphids and 
in.eir habits. The species occurring in Argentina are not yet definitely 
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identified. Various enemies, such as the larvae of Coccinellids, 
Chrysopids, Svrphids and certain species of Aphidius , are known to 
exercise some control over them and the author is studying this 
group of Braconids with the object of effecting an interchange of 
parasites. As an insecticide for use against Aphids, Bordeaux mixture 
is suggested. 

Brethes (J.). Description d’un Mimaridae [Hymenopleres) nouveau 
du Chili. [Description of new Chilian Mymarid (fiymenoptera),]. 

■ Rtv. Chilena Hist. Nat., Santiago de Chile, xxi, no. 3, 30th June 
1017, pp. 82-84, 1 plate. [Received 31st -May 1918]. 

While it might be expected that Chili would contain representatives 
of all the families of Hvmenoptera, no Mymarid has previously been 
observed west of the Andes. The author describes in this paper 
Anaynis, porter i, sp. n., from a. single example taken near Santiago in 
1916. 

Lichtenstein (J. L.) & Picard (F. ). Biologie des Prislaulacus, 
Kieffer [Hym. Evaniidae] et leur Repartition en France. [Biology 
of Pristauhens, Kieffer, and its Distribution in Fiance.] - 
Bull Soc. Entom. de France, Paris, no. 0, 13th March 1918, 
pp. 109—111 . [Received 27th May 1918.] 

Very little is known of the habits of the Evaniids, Prislaulacus spp., 
and of the species found in France. P. pat rati, Serv., P. latreiHanus, 
Nees, and P. gloriator, F., have been previously lecordcd ; to those 
the authors add P. bimaculatus, Kieff., P. schlettereri, Kieff., and 
P. chlapocskii, Kieff, The last-named emerged in July and, less abund- 
antly, in August and September, from branches of tig, evergreen 
oak and willow, all of which were infested with Chjtus primus, Forst. 
( tjlabromaeulalm , Goeze). It therefore, seems, as far as is known, to 
be an exclusive parasite of this Longicovn. P. bimaculatus is recorded 
as having been reared from Purpnrice.nus koehleri, and it is considered 
probable that P. schlettereri is also a parasite of Longicorns. P. patrati 
is known to be a parasite of Xiphydria. It is not known whether 
one species can attack botli Coleoptera and xvlnphagous Hvmenoptera, 
though indications rather point to the contrary. 

Keilin (D.). Sur quelques Modes particulars de Resistance des Larves 
de Dipteres contre la Desiccation, [Some special Means of Resis- 
tance to Desiccation shown by Dipterous Larvae.] — Bull. Soc. 
Entom. de France, Paris, no. 5, 13th March, 1918, pp. 102-104. 

The method of resistance to desiccation shown by Dipterous larvae 
varies in the different groups. Larvae of Cemplatus protect 
themselves by spinning a coarse web made by a salivary secretion 
of the mouth ; under this the larval and nymphal stages are passed. 
Moisture is obtained during these stages by rubbing against the 
hydroscopic threads of the web, which absorb moisture from the air. 
If removed from under the web, the larvae either begin at once to 
spin a fresh one, or die by desiccation. Larvae of Mycetophilids and 
Sciophilids are protected in a similar manner. The larvae of Phronta 
sp., which often accompany Cerophtus tipuloides, F., secrete a thick 
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salivary liquid that coats over the whole body and to which particles 
of excrement adhere and provide a protection against desiccation. 
Larvae of Sciara militant Snd other species of this genus arc frequently 
found clustered so close together as to form a solid mass covered by 
a salivary secretion. By this means the surface of evaporation is 
considerably decreased and the larvae escape desiccation in spite of a 
particularly thin cuticle. Larvae of Forcipomym corticis, and other 
CVratopogonids that generally live under the bark of more or less 
diseased trees, have special hairs on the body that are particularly 
sensitive to moisture in the air, which condenses on them in small 
drops. The larvae of certain Tipulids possess hvpodermic glands that 
secrete an oily substance, which forms a coating over the line hairs 
covering the body and produces a characteristic iridescent appearance. 
This protects them at the same time from sudden submersion in a too 
liquid environment and from desiccation by too rapid evaporation. 
This is the case with Epiphmgma vceltaris, which constructs galleries 
in dead and dried wood. The larvae of aphidivorous Syrphids, which 
live on the plants and are often exposed to a hot sun, are protected 
bv an abundant salivary secretion that covers the larvae and helps 
them not only to cling to the plant, but to capture their prey. 

Fevtaud (J.). Le Ver des Pommes ( Carpocapsa pomonclla, Linnb.) 
[Codling Moth, Cydia pomonelk, L.], — Progris Agric. Vilic., Mont- 
pellier, xxxv, no. 13, 31st March 1918, pp. 299-304. 

This paper gives a popular account of the biology of Cydia pomonelk 
(codling moth), the nature and extent of the injuries it inflicts and 
the methods of control that have proved most successful. The cost 
of treatment with lead arsenate spray is discussed and the relative 
values of treated and untreated crops are compared. While the 
profits accruing from unsprayed trees arc so small as to be hardly 
worth considering, the net profit per tree sprayed once on the 8th May 
proved to be 9s., on those sprayed once on the 26th May it was 2s. 6 d. 
per tree, and on those treated on both of these dates it was 13s. per tree. 

Feytaud (J.). Notes sur la Pieride du Chou. |Notes on the. Cabbage 
Butterfly.} — Bull, Soc. Etude Vulg. Zool. Agric., Bordeaux, xvii, 
no. 5, May 1918, pp. 33-38. 

lhmng a serious infestation of Pieris brassicae, L. {cabbage butter- 
fly) in the south of France in October 1917, the author made some 
tests of the control measures generally recommended. Ousting the 
caterpillars heavily with ordinary flour seemed to have no effect upon 
them ; wood ash or quick lime used in the same way were also without 
effect, but in the open, rvith the dew falling, they gave good results, 
more than half the caterpillars dying. Hot water tests were also made. 
Water at 122° to 131° F. is known to kill the larvae, but this is difficult 
to apply without the necessary apparatus. The addition to the 
water of a small quantity (1 per cent.) of black soap or white olive-oil 
■wap gr'eatly increased its efficacy ; almost all the caterpillars were 
killed with this spray, maintained at a temperature of 122“ F. for 
5 seconds. The action of these hot soap solutions on the plants 
remains to be investigated. When the plants aie treated a month 
or so before maturity, or in young plantations, it would be much 
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simpler to apply a cold solution of black soap (5 per cent.) and nicotine 
(1 to per cent, of titrated extract). This is a very active insecticide 
applied directly to the larvae, and very effective as a preventive spray 
during the oviposition period. These treatments are recomme'nded in 
view ol the prohibition against arsenicals such as are used in America. 
Fowls are frequently suggested as a help in clearing off the caterpillars, 
but several cases of poisoning have occurred as a result of their eating 
the insects. For small areas, the surest, safest and most economical 
way is to inspect the cabbages every 2 or 3 days during the oviposition 
period and crush the groups of eggs of P. brassime, or collect and 
crush the young larvae. 


Feytaud (J-). Le Proofs du Moineau Domestique. [The Case of the 
Domestic Sparrow.] — Bull. Soc. Etude Vulg. Zool. Agric., 
Bordeaux , xvii, nos. 3-4, Mareh-April 1918, pp. 31-32 & no. 5, 
May 1918, pp. 41-47. 

The author gathers together in this paper many and varied opinions 
of naturalists and others regarding the economic status of the domestic 
sparrow. While some regard this bird solely as a pest and recom- 
mend its destruction, others aver that it is at least as beneficial as 
it is harmful, and advise its protection. In the author’s opinion, the 
position of this bird must remain doubtful. He considers that the 
sparrow is noxious or beneficial according to circumstances, and that 
while in normal times it may be given the benefit of the doubt, it 
should nevertheless be watched, and if the cultural circumstances of 
the region or of the moment, or an excessive increase in the numbers 
of the birds, should render it noxious, steps should at once be taken 
to check its depredations. While the swallow, tomtit and nightingale 
can be classed without hesitation as useful birds that should be pro- 
tected by active propaganda and by the law, and while the sparrow- 
hawk, the great horned owl and magpie can at once be condemned 
as harmful, it is not possible to place the sparrow permanently in either 
of these categories. It merits some protection as being sometimes 
beneficial, and the question is raised as to the means by which too 
prolific an increase of it should be checked. In Alsace-Lorraine it 
is the custom to keep down sparrows by preparing trap-nests for them 
on the walls of houses ; the sparrows readily build there and the young 
are destroyed in the nests. Whatever the means employed, sparrows 
should be held in check, but care should be taken not to exterminate 
them. 


LEGISLATION. 

Order relative to the Black Weevil Borer of Bananas.— Jamaica Gat. 
Extraordinary, 11th May 1918. 

By this order, the proclamation is revoked which ordered the 
destruction by fire or otherwise of banana arid plantain plants or 
parts of plants infested with the black weevil borer [ Cosmopolites 
sordidus], [See this Review, Ser. A, iv. p. 320]. 
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Godard (A.). Utility ou Nocuite des Prineipales EspSces d’Oiseaux 
indigenes. [The Utility or Noxiousness of the Principal Species of 
Indigenous Birds.] — Butt. Soc. Etude Vulg. Zool. Agric., Bordeaux, 
• xvii, no. 5, May 1918, pp. 39-41. 

This paper consists of a resume of the author’s booklet, Les Oismux 
■iiecessaires. It is pointed out that the objection to such a resume 
is that the facts are affirmed without any proofs, but, in reply to 
numerous requests, the information, is given in tabulated form under 
various headings according to the degree of utility or noxiousness 
of the many species of birds considered. Advice is given as to the 
protection or destruction of each species. 


Coleman (L. C.) & Kannan (K. K.). Some Seale Insect Pests of 
Coffee in South India. Mysore Dept. Agric., Bangalore, Entom. 
Ser. Bull. no. 4, 1918, 66 pp., 4 plates, 17 text-figs. [Received 
28th May 1918.] 

The most important of the several species of Coceids attacking 
coffee in south India are Coccus viridis, Green, Saissetia hemisphaerim , 
Targ., and Pulvinaria psidii, Mask. 

Since the first appearance of Coccus viridis in Ceylon in 1882, coffee- 
growing has been abandoned in that island, while it has been recorded 
from almost every other coffee-growing country of the world. From 
Ceylon the pest soon spread to South India, hut was not reported 
from Mysore until 1913. This scale is liable to variation and has 
changed so much since its appearance in Mysore that Green’s 
description no longer applies to it. The Mysore form is therefore 
regarded as a new species, and is here described as new under the 
name Coccus colemani. 

The life-cycle varies from 89 to 214 days and the number of young 
from 50 to 580, this species having greater reproductive powers than 
C. viridis. There are three moults in the nymphal period, each instar 
of which is described. Records of the hfe-history are given in tables. 

The relationship of ants to this scale is discussed. C. colemani is 
visited by a number of different species of ants, but there is apparently 
no record of the scales being protected by any of these. This question 
has been studied in Java, where it was found that C. viridis was 
able to live and multiply for a long period without being visited by 
ants at all. Oecophylh smaragdim was found to aid development 
of the scale and protect it from enemies, while Plagiolepis longipes 
and Dolichoderus bilubercubtus have both been considered to have a 
marked influence in increasing its numbers on coffee trees [see this 
Review, Ser. A, v, pp. 274, 573]. The authors made experiments 
to determine whether ants play any role in the spread of this pest. 
It is obvious from the results of these that those species that feed on 
the honey dew have a large share in its distribution, and that their 
nests must be regarded as distributing centres. The nests also appear 
to be convenient shelters during adverse weather. Nests of Cmnasto- 
gaster in coffee estates were found crowded with the scales in 
September, while elsewhere they could be detected only after careful 
search or not at all. In the case of two blocks of about four acres 
each, equally infested with C. colemani, all ants’ nests were removed 
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from one block, while in the other they were left undisturbed. After 
seven months they were again inspected and it was found that in 
the block where there were no ant nests only 8 trees were infested 
with the scale, while in another block there were 132 trees infested. 
In tests to determine the possible protection from parasites afforded 
by the ant, it was found that on infested plants on which an ants’ 
nest had been placed, no parasitised scales were found, while on 
plants without ants many scales were parasitised. These experi- 
ments arc not considered conclusive, but it is significant that the onlv 
estate in which C. colemani seems to have obtained a persistent hold 
in Mysore is one where Plagiolepis longipes is found abundantly. 

The most important insect enemies of C. colemani in Mysore are 
Hymenopterons parasites that oviposit in the body of the host, though 
the scale continues to live and even to reproduce in spite of their 
presence. Hyper-parasites and ants check the activities of these 
parasites to a serious extent ; very few of the species concerned have 
been identified, though text-figures are given of several of them. 
Certain Coccinellid beetles are more or less predaceous on this scale, 
the most promising of these being Chilocorus nigriius. These beetles 
lay eggs on the stem under the scaly bark or on the under-side of the 
leaf. They hatch in about a week, and the larvae moult three times 
before pupation, which occurs after about 20 days ; adults emerge 
a few days later. Both adults and larvae feed on the scale, one 
larva consuming on an average eight individuals in a day. If, there- 
fore, this enemy could be introduced in sufficient numbers it should 
prove an efficient check. Minute mites destroy many of the nymphs 
while they remain beneath the mother ; their reproductive power 
is great, but their numbers vary greatly with the locality and the 
season. The most serious checks to the increase of C. colemani are 
two fungi. Cephalosporivm kcanii (white fungus) frequently kills oft 
more than 90 per cent, of the Coeeids on coffee estates during normal 
rainfalls. Envpusa lecanii (grev or black fungus) is usually found 
attacking the scale throughout the early part of the cold W'eather 
season, and may continue active until May. While the white fungus 
is chiefly dependent on wind and rain for its dispersal, the spores of 
the black fungus are often projected a distance of one or two inches, 
thus enabling it to spread even during the drier seasons. 

The host-plants on which C. colemani have been found in Mysore 
include Albizzia spp., Wrightia lincloria, Aegle marmelos (bael fruit), 
Arlocarpus inlegrifulia (jak-fruit), Mangifera indica (mango), PMium 
guayava (guava). Citrus spp.. Ficus spp., and Eugenia jambolaC'C.. 
The pest is most abundant in years when the north-east monsoon is 
scanty and a long period of dry weather succeeds it. Dispersion is 
largely effected by wind, the young insects being blown as far as 
450 feet. When artificial methods of control are necessary, spraying 
and brushing are recommended. The best insecticide is the fish-oil 
resin soap prepared and sold by the Madras Fisheries Department, 
used at tdie rate of 1 lb. to 2 gals, water ; this should be applied with 
a pressure sprayer. All nests of ants should be destroyed. Disper- 
sion of the fungi should be encouraged by tying branches containing 
them to trees that are free from them. Rapid surface evaporation 
in young coffee should be prevented by planting a cover crop and 
by the proper selection of shade trees. 
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Saissetia (Lecanium) hemisphaerica, Targ., is of universal occurrence 
in the tropics and has long been known as a pest of coffee in South India, 
though it has never been regarded as a serious pest of important 
crops. The life-history is very similar to that of Coccus viridis, but 
it lavs eggs instead of bringing forth young. There are a number 
of Hvmenopterous parasites attacking this scale, as well as a fly, 
the maggots of which feed on the eggs. The larva of a moth, Eublemnm 
>p.. also destroys the eggs. None of these however is an efficient 
check. It is very seldom that artificial control is necessary for this 
scale : in such cases spraying should be as for C. colemani. 

Pithinaria psidii, Mask., occurs on a variety of hosts besides coffee. 
There is considerable variation in the Mysore form from Haskell's 
description. The life-history is completed in 2 or 3 months ; eggs 
are usually laid on the leaves and the young take from 50 to 70 days 
to Teach maturity. If necessary, this scale should he spraved in 
the same manner as C. colemani. 

Illingworth (J. F.) & Jarvis (E.). Cane Grub Investigations. — 
Queensland Agric. Jl. Brisbane , ix, no. 3, March 1918, pp. 115- 
116. [Received 30th May 1918.] 

Continuing their report on cane grub investigation [see this Review, 
Ser. A, vi, p. 294] the authors suggest that, as the Moreton Bay ash 
is evidently a preferred food of the grey-back beetle [Lepidiota albo- 
hiria\, the'se trees should all be cut down within a circumference of 
about a mile of the cane-ficlds. They appear to be a favourite food 
also of both Lepidiota frenchi and L. rothei. These beetles are fre- 
quently found as far as half a mile back into the forest, and would 
probably travel double that distance to reach their feeding-trees. 
It is thought that they would probably not return to the cane : ficlds 
to lay their eggs, but would deposit, them at the roots of native grasses 
in the forest, as was their habit, before sugar-cane was introduced. 
Trap- trees might be kept near the buildings on each farm and the beetles 
shaken off each morning and given to the fowls ; the weeping fig is 
recommended for this purpose. Beetles so collected should be quickly 
dried before being used as food for any animals. 

Fields infested with grubs of L. frenchi and L. rothei have been 
swarming with parasitic wasps for more than a month, and a high 
mortality among the grubs has resulted. Experiments with poisons 
in these fields also gave good results ; sodium arsenate mixed with 
megass and applied in a furrow along the sides of infested stools 
apparently killed all the grubs in the section treated. Repellents 
gave only negative results, while any roots that came in contact 
with creosote fumes were killed and the plants showed a decided 
yellowing. 

Scoliid parasites are being bred with much success ; the life-histories 
of Dklis fonnosus and Campsom ris radula are being worked out. 
The latter parasite deposits a single egg on each grub of^A. frenchi, 
and this hatches in about 3 days, the newly-hatched larva immediately 
beginning to feed on its host. After 9 days the larva reaches maturity 
and, withdrawing from the body of the host, spins a cocoon and 
pupates. The pupal stage lasts 39 days for female wasps and 36 for 
males. The adults, while usually attacking third-stage grubs of 
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L. frenchi, will also oviposit upon second-stage grubs, but apparently 
will not attack third-stage grubs of Dasygnathus australis. The 
males of both C. radula and D. formosus are much more in evidence 
on the wing than the females, and frequently congregate in numbers 
at sundown on dead twigs, where they can be collected in handfuls ; 
the females can be unearthed, together with the paralysed grabs, 
beneath infested stools. 


Lounsbury (C. P.) & Padre (J. C.). Codling Moth.— Union S. Africa 
Dept. Agric., Pretoria , Local Series no. 22, 1918, 24 pp., 10 figs. 

This account of Cydia pomonella (codling moth) is written for the 
information of fruit-growers in those portions of the Union of South 
Africa that have recently become infested with this pest. The fruits 
attacked in South Africa, besides apple and pear, include quinces, 
peaches, plums and apricots, and, even more seriously, walnuts. 
Parasites of C. pomonella in South Africa include three native species 
of Hymenoptera, reared from the larvae. A fourth larval parasite, 
known as the Spanish codling-moth parasite [ Calliephialtes messor], 
was introduced about 10 years ago, but does not appear to have 
become established. An egg-parasite, which probably occurs through- 
out South Africa, seems to be a more effective cheek than all the 
larval parasites together, and this is most efficient where codling 
moth and allied larvae occur regularly and abundantly, that is, 
chiefly along the south and east coasts. The least help is obtained 
from parasites in the open country, where there is little other food 
than codling moth and where many predaceous insects and birds 
occur. This egg-parasite is a powerful check on the second and 
third generations of C. pmnonelh, but not on the first one of the 
season. Predaceous enemies of C. pomonella include the Argentine 
ant [Iridomyrmex himilis ] ; in one locality where this ant is prevalent, 
the codling moth has occurred for a long time without at any time 
doing much damage. 

Care should be taken at the parking houses, where many larvae 
leave the fruit to pupate, that these insects are not allowed to complete 
their development and return to the orchards. After the fruit has 
been disposed of, the packing house should be inspected and any 
pupae found there destroyed. Preventive measures include the band- 
ing of trees, various methods being described, and spraying. For 
early sprays that are applied as soon as most of the petals are off, 
2| lb. lead arsenate 50 per cent, paste (or 1J lb. powder) to 50 gals, 
water is recommended. The poison must be lodged in the blossom- 
end of each fruit. For late spraying 2 lb. of the paste or 1 lb. of powder 
should be used to 50 gals, water. After the early applications spraying 
should be continued every three weeks, or, for the minimum number 
of sprayings, the development of the insect must be watched and the 
applications timed accordingly. One application is necessary just 
before thencaterpillars of the second generation begin to do serious 
damage and another about 7 or 8 weeks later against the third genera- 
tion. Another spraying is advisable 2 or 3 weeks after the early 
spraying of the blossom-ends. If the most favourable times are 
chosen, four sprayings for mid-season fruit and five for late fruit are 
as many as are required. 
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Loonsbury (C. P.). The Phoracantha Beetle. A Borer Pest of Euca- 
lyptus Trees. Union S. Africa Dept. Agric., Div. Entom. [ sine 
foe o], Local Series no. 24, 10 pp., 2 figs. [Received 30th 
May 1918.] 

Phoracantha semipunctata is a native of Australia, where it is known 
as a firewood beetle, and was probably introduced into S. Africa in 
newlv-cut railway sleepers shortly before the South African War. 
It closely resembles in appearance and habits P. recur m, Newm., 
the commoner Australian species, which, so far as is known, has not 
become established in South Africa. The damage done by this borer 
is of a secondary nature, as it attacks newly felled timber from which 
the bark has not been removed, and sickly or dying trees. Dry wood, 
even though there is bark adhering, is not attacked. 

A native South African Cerambycid beetle, Phryneta spinator, 
attacks fig and willow trees and has become confused with Phoracantha 
semipunctata. The eggs of the latter beetle are laid in crevices of the 
bark in large groups. The young larvae tunnel through the bark to 
the cambium and then burrow in all directions between the bark 
and the wood, a form of injury which, if it surrounds the trunk, 
results in the death of the tree. The full-grown larvae remain in 
their burrows throughout the winter and pupate as soon as the 
weather becomes warm. After a short pupal stage the adults emerge 
and continue to do so throughout the summer. 

Most, if not all kinds of eucalyptus trees are liable to attack, though 
Eucalyptus globulus appears to be damaged more often than others. 
This may be however because it is the most frequently planted species, 
attempts often being made to grow it in localities that are unsuitable, 
the resulting unhealthy trees being readily attacked. E. vimmalis 
has suffered severely in places, and other species that become infested 
are E. longifolia, E. robwtta, E. saligna, E. acmenoides, and E. diversi- 
cofor. Vigorous trees when attacked exude gum, which is usually 
fatal to the insects, besides betraying the points of entrance. Un- 
healthy trees are attacked quite irrespective of their age, the beetles 
however tending to avoid smooth bark. 

in its native country this beetle has important parasitic enemies, 
but they do not occur in South Africa, and attempts cannot be made 
to introduce them till shipping facilities again become normal. 

Remedial measures include proper drainage and cultivation and 
protection from fire, though little can be done to keep up the vigour 
of the trees by these means. Keeping down the numbers of the 
beetles may be effected chiefly by the use of trap-trees, by keeping 
the wood in water, by stripping off the bark, and by utilising infested 
wood promptly, of which the last is by far the. most important remedy. 
Trap-trees are simply trees of little value that are felled and left 
lying so as to attract beetles about to oviposit away from standing 
trees. At the end of the summer the traps are dealt with so as to 
destroy the larvae, and if this is neglected, the use of slich traps 
intensifies the trouble instead of reducing it. Submersion of logs until 
they are required for use may be profitably employed if they are situated 
near a dam, but experience has shown that though the larvae between 
the wood and bark are killed, those more than an inch within the 
wood were unaffected. 
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The stripping of the bark from newly-felled trees at once kills 
actively feeding larvae, since they require the protection of the bark, 
but those that have finished feeding and have penetrated into the 
solid wood arc unaffected by this measure. Infested trees that are 
not seriously weakened by the presence of the larvae should be at. 
once utilised as mine props, or for the making of charcoal, or as firewood. 

Moore (J. B.). The Cattleya Fly.- New Jersey Agric. Expt. Sta., New 

Brunswick, Bull. no. 308, 2nd October 1916, 12 pp., 2 plates. 

[Received 30th May 1918.] 

Isosonta erchideamm, Westw. (cattleya fly), which has hcen imported 
into New Jersey from South America, is the most serious enemy of 
certain species of orchids. The growing of seedling orchids has not 
proved practicable commercially and each plant must therefore be 
imported, consequently the presence of this Chalcid, which weakens 
and frequently destroys the plants, is of the greatest importance. 
Very little has been known of the life-history of the pest, and while 
still incomplete, the author’s investigations have added considerably 
to that knowledge. The egg is laid under the epidermis, usually of 
the pseudo-bulb or young leaf-buds, and occasionally of the leaves 
and of the rhizomes. It seems likely that only those eggs mature 
that are deposited in growths less than a year old. The length of the 
various stages in the life-history are not known, but the time required 
from oviposition to emergence is at least 3 months in winter, probably 
from 4 to 6 months would be more correct, but this period varies 
greatly with the temperature. 

The larvae injure the plant by burrowing out a cavity in the interior 
of the young buds or pseudo-bulbs, and feeding on the soft tissue. 
As soon as the burrow is made, the growth of the plant is weakened, 
so that for 2 or 3 years it produces very poor blooms or none at all. 
Several larvae may be present in the same pseudo-bulb, in which 
case the cavities may join up and as many as 10 larvae may he in the 
same cavity. The plant swells up in the vicinity of the cavity and 
by this means the injury can he recognised. The larvae pupate in 
the cavity, the adults emerging by gnawing a small circular hole 
through the epidermis. The intensity of sunlight and the tempera- 
ture of the house, greatly influence the time of emergence and ovi- 
position. Emergence, usually occurs on a warm, sunny day and may 
then he followed by oviposition on the day following, while a few coot, 
cloudy days would delay the process, or check the rate of oviposition. 
In less than one day after emergence the insects may have infested 
a dozen or more healthy plants. The adults live only 4 or 5 days 
and during this time one female probably lays rather more than 
59 eggs. Very vigorous plants are perhaps somewhat immune from 
attack, as the quick growth of the bud crushes the larvae inside. Some 
varieties qf Cattleya are more susceptible to attacks by I. archideanun 
than others ; Cattleya mossiae and C. gaskeUiam suffer very few' injuries, 
while C. labiata, U. percivaliana, C. gigas and C. triame are badly 
affected. 

The remedial measures that have been recommended for I. ordn- 
dearmn include fumigation, spraying, injection of insecticide into the 
infested portions and destruction of the infested parts. Fumigation 
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can only be used against the adults, since the other stages of the 
insect are protected by the epidermis of the plant. Control of the 
adult is useless, unless it can be killed before the eggs are deposited. 
Since the female frequently lays eggs on the day of emergence, fumi- 
gation is necessary every night, from October to April. Experiments 
have been conducted to find a material for fumigation that will kill 
or prevent opposition by the insect and yet can be used every night 
without injury to the plant. Pyrethrum and nicofume were tried, 
but were not strong enough ; one sheet of nicofume in 600 cub. ft. 
of space did not prevent opposition, and it is doubtful whether the 
plants would stand a stronger dose on 180 consecutive nights. Hydro- 
evanic acid gas is considered too dangerous for such frequent exposure 
in the moist atmosphere of an orchid house. Further investigation 
with fumigants is necessary. Spraying also would reach only the 
adult, and as it must be applied Pth the same strength and frequency 
as fumigation it is not thought to be practicable. At present, there- 
fore, neither of these methods is recommended, injections of ether, 
chloroform, carbon bisulphide, nicotine solution and pure air have 
all been tried in infested growths. The first three named killed both 
insect and infested part of the plant. Nicotine solution is satisfactory 
when put into the cavity Pth the insects, but will not permeate the 
plant tissues. Simple piercing of the shoot, that is, the injection of 
pure air into the cavity, kills the insects. Piercing the swollen portion 
would therefore be satisfactory if it were possible to discover all 
infestations and piere'e them properly. The destruction of infested 
parts is the oldest and surest method of control known, but has the 
disadvantage that the infestations arc not all discovered. It is best 
to examine all growths less than 18 months old at least once a week 
unless the grower has not imported orchids or has had no infestations 
for a year or longer. All the infested portions should be removed 
and burned. New importations should be carefully kept in a separate 
house until they have been known to be free from I. orchidmrum 
for at least a year. If a very valuable plant becomes infested and 
it is not desirable to remove the infested growth, the plant should 
be quarantined. 

Hobson (R.). The Shortage of Clover Seed in Essex in 1917. — Jl Bi. 

Agric,, London, xxv, no. 2, May 1918, pp. 176-179- 

The shortage of clover seed in Essex in 1917 was in part due to 
the absence of bees to pollinate the. flowers, the Isle of Wight disease 
having killed off the majority of these, and in part to the destruction 
of the seed by insects. In 1917, beans, peas and clover were all much 
eaten by beetles of the genus Sitones, which eat the leaves. A more 
serious pest, was the weevil, Apion apricans, Hbst. This weevil 
oviposits in the flowers, and when the clover is cut the young weevils 
in the larval stage are stacked with it, and these in a few days give 
rise to adult w T eevils that issue from the stacks and oat «p the first 
clover plants they encounter and then pass on into the field to lay 
eggs for the next generation. The heads of clover in which these 
eggs are laid produce few or no seeds. Cloth bands coated with 
coal-tar and pitch, placed round the stacks, catch a great many weevils, 
and a trench with water and tar would undoubtedly trap the majority. 
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Lichtenstein (J. L.) & Picard (F.). Etude Morphologique et Biolo- 
gique du Sycosoter hvagnei, Pieard et J. L. Lleht., Hecabolide 
parasite de VHypoborus ficus, Ev. [A Morphological and Biological 
Study of Sycosoter hvagnei, Picard & J. L. Licht., a Hecabolid 
Parasite of Ilyjmborus ficus.] -Bull. Biol. Franceet Belgique, Paris. 
li, no. 4, 15th December 1917, pp. 440-474, 33 figs. [Received 
28th May 1918.] 

The small Scolytid, Hypoborus ficus, Er., which mines irregular 
galleries in the inner surface of the bark of fig-trees, is parasitised 
by a Braconid, Sycosoter hvagnei. 

The damage done by H. ficus , though not in itself of great import- 
ance, can hardly be regarded as negligible, owing to the fact of this 
insect producing three, or perhaps more, annual generations. It is 
however parasitised by two Chaleidids, though to a less extent than 
by S. hvagnei, and is also destroyed by an Acarid, Pedicuhides venlri- 
cosus, Newp., and by the Coleopterous larvae of Laemophbeus hypobori, 
Perris, L. ater, Oliv., and Nemosoma ehngatum, L. 

\ S. hvagnei, exhibits a seasonal dimorphism in both sexes, most 
closely analogous to that met with in Isosoma tritici, Fitch, and 
I. grande, Riley, the difference between the two generations in this 
case being attributed to the difference between the succulent nourish- 
ment of spring and the drier character of that of summer, though 
the factor of nourishment in this species can be only a secondary one 
among several others. 

> The adults begin to appear in April and emerge throughout the season 
till the beginning of November. There are probably three generations, 
the females of the spring generation being almost always winged, 
while the autumn ones are wingless. Winged males are always 
exceptional, even in the spring. After emergence, the adult has 
never been observed to take food, and pairing in observed cases has 
always been between apterous individuals, once only between an 
apterous male and a winged female. The egg is laid externally on 
any part of the skin of the host-larva, which is attacked at any age. 
On hatching the larva pierces the skin of the host and gradually sucks 
it dry, ultimately replacing the host larva in its gallery, where it spins 
its cocoon, the metamorphosis being completed rapidly. 


Malloch (J. R.). A Partial Key to Species of the Genus Agromym 
(Dlptera). — Canadian Entomologist , London, Ont., 1, nos. 3-4, 
Mareh-April 1918, pp. 76-80 & 130-132. 

The contents of this paper are indicated by its title. The following 
new North American species are described : Agromym deceptive., 
A. angulicornis , A. assimilis and A. indecora. 


Fisher (W. S.). A New Hoplia from Florida. — Canadian Entomologist, 
London, Ont., L., no. 4, April 1918, pp. 140-142. 

Hoplia floridana, sp. n., is described from Florida, where this beetle 
is reported as feeding on citrus foliage. 
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Gibsou (A.). The Pea Weevil. — Canada Dept. Agric., Ottawa, Crop 
Protection Leaflet no. 9, March 1918. 2 pp., 1 fig. [Received 
oth June 1918.] 

Bruchus pisarum, L. (pea bruchus) has increased to an important 
extent in Ontario during recent years and has also appeared in a 
few localities in British Columbia. The eggs are laid on the pods 
and hatch after a few days, the young larva eating through the pod 
and attacking the seed, in which the insect remains throughout the 
larval and pupal stages ; the mature beetle also frequently remains 
in the seed until the following year. When very numerous, however, 
the adults may leave the peas in late summer or autumn and hibernate 
beneath rubbish or in barns and other outbuildings. These return 
to pea plants while the pods are forming, and those planted with the 
seed emerge through the soil and also fly to pea-pods to oviposit. 
All growers are urged to watch for the appearance of any stage of the 
insect and are warned against sowing infested seed unless it has first 
been fumigated. Bor this purpose, carbon bisulphide should be used 
in the proportion of 1 lb. to every 100 bushels of seed ; the exposure 
should last 48 hours in an air-tight bin or otber receptacle. This 
should be done directly after the crop is gathered. B. pisorum does 
not breed in dry seeds ; consequently, if the seed is kept in tight 
hags for a year, any beetles present will emerge and die. For small 
growers this is an effective protection. Another method of destroying 
the beetles in the seed is by pouring about half a gallon of coal-oil 
over a barrel containing about 5 bushels. If every seed can be drenched 
the oil will penetrate and kill the weevil. If seeds that are used in 
sowing are found to contain this pest, they should he immersed in 
scalding water for about a minute and subsequently cooled by pouring 
cold water over them. 


Sanders (G. E.). Arsenate of Lime (Calcium Arsenate),— Canada 
Dept. Agric., Ottawa, Crop Protection Leaflet no. 10, [n. d.], 4 pp. 
[Received 5th June 1918.] 

Calcium arsenate, on account of its efficiency and low cost, is 
highly recommended as an insecticide, as it replaces lead arsenate 
or lead or zinc arsenite, which are at present costly and difficult to 
procure. It is however advisable in the present, state of investigations 
to use it as a spray only for apple, potato and pear ; for tender 
foliage, such as plum, cherry or peach, it is not regarded as safe. 
Used alone, it causes scorching and must therefore be combined 
with certain other sprays. 

The form m which it is recommended is the commercial dry potvdeT, 
containing 40 per cent, arsenic oxide in the form of tri-calcium arsenate 
and less than 1 per cent, soluble arsenic, and so finely ground that 
1 lb. of the dry material occupies 80 cubic inches. When 10 parts 
of cither water-slaked or hydrated lime is used to 1 part calcium 
arsenate, the material- can be applied to apple and potato foliage 
■without injury. Calcium arsenate with lime-sulphur has invariably 
given slightly better results in the control of fungous diseases than 
lead arsenate w-ith lime-suljftur. Trees sprayed with the former 
combination have in three years’ experiments given more apples 
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than those treated with the latter mixture. Calcium arsenate with 
lime-sulphur has caused noticeable yellowing of the foliage ; this 
can be eliminated by adding 5 lb. of water-slaked or hydrated lime 
to each 40 gals, of the mixture when used for the after-blossom 
sprayings. 

With such sulphide sprays as lime-sulphur, barium tetra-sulphide 
and sodium sulphides, calcium arsenate is the only poison on the 
market that can be used without such chemical change taking place 
between the sulphide and the poison as would result in injury to 
foliage. On account of the apparent increase in the toxic value of 
arsenicals that results from the presence of sodium salts, it has been 
found desirable to decrease the amount of calcium arsenate used 
with sulphide sprays to the proportion of lb. calcium arsenate to 
10 gals. Sodium sulphide solutions do not adequately protect calcium 
arsenate against air, and in order to eliminate scorching where this 
combination is used for the four sprays, 10 lb. hydrated or water- 
slaked lime must be added to each 40 gals. 

With Bordeaux mixture, calcium arsenate has given great satis- 
faction. While lead arsenate, on account of its adhesive qualities, 
assists the fungicidal action of Bordeaux mixture more than calcium 
arsenate, the difference in cost and greater convenience are both in 
favour of the latter material. It is estimated that at the present 
time Paris green and lead arsenate cost about two-thirds more than 
calcium arsenate, while zinc arsenite costs about one-third more. 
Buyers are warned against certain brands of calcium arsenate that 
are coarse and gritty and low in arsenic, as these give bad results 
with sulphide sprays. 

Ross (W. A.). Some Ladybird Beetles destructive to Plant Lice.— 

Agrie. Gaz. Canada, Ottawa, v, no. 4, April 1918, pp. 344-347, 
2 figs. 

Among the Canadian Coccinellids that are of great importance in 
the control of Aphids are Adalia bipunctata, Coccinella guinqm- 
notafa, C. mremnotata, C. trifamata, Uippodamia tredecimpnnctata, 
II. convergent, Megilla maculata, and Anatis quinquedecimpunctata. 

Swaine (J. M.) & Sanders (G. E.). The White-marked Tussock Moth 
and its Control on Shade Trees and Orchard Trees. — Canada Dept. 
Agrie., Enlom. Branch, Ottawa, C'irc. no. 11, 7th March 191.8, 
12 pp., 9 figs. [Received 6th June 1918.] 

This comprehensive, circular deals with Hemerocampa huwstigma, 
S. Sc A. (white-marked tussock moth), an account of which has alreadv 
appeared [see this Review, Ser. A, v, p. 174], To control this pest in 
the larval stage on shade-trees lead arsenate spray, at the rate of 5 
to 15 lb. lead arsenate paste to 100 gals, water, is recommended. At 
the time of hatching 5 lb. paste in 100 gals, water will kill the cater- 
pillars ; if they are more than a few days old, 10 lb. will be required ; 
while 15 lb. to the. same volume of water must be used if they are 
one-third grown. 

At intervals of from 7 to 10 years’this insect appears in Canada 
as an orchard pest. From early July till mid- August the larvae 
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leed on apples, damaging sometimes as much as SO per cent, by 
biting long, narrow, irregular channels that heal with a brown, corky 
scab. Experience has shown that the best results are obtained from 
the third or after-blossom spray, even the residue of a spray applied 
two weeks before the emergence of the larvae being of more value in 
poisoning the larvae than one applied at full strength two days after 
their emergence. 

In orchards for the spray immediately after the blossoms the follow- 
ing are recommended (1) Standard lead arsenate paste 12 lb. to 
15 lb. to 100 gals, water ; no fungicide is required, the arsenate at 
this strength being itself efficient for this purpose. (2) Sodium 
sulphide (soluble, sulphur 3 to 3J lb., Sulphocide, 2 to 2J- quarts, Spra 
sulphur 31b.), calcium arsenate 1 } lb. (in serious outbreaks 1| to 
2 lb.), hydrated or water-slaked lime 20 to 25 lb., water 100 gals. 
(3) Lime-sulphur 1-006 sp. gr., or 2 gals, commercial concentrate 
to 100 gals, water, and calcium arsenate 1J to 2 lb. to 100 gals. In 
applying lime-sulphur for the third spray, the under-sidc of the leaves 
should not be wetted. 


Cameron (A. E.) & Treherne (R. C.). The Pear Thrips ( Taeniothrips 
inconsequms, Uzel) and its Control in British Columbia.— Canada 
Dept. Agric. Entom. Branch , Ottawa, Bull. no. 15. 8th May 1918, 
51 pp., 22 figs. 

A notice of the subject- matter of this bulletin has already appeared 
[see this Review, Ser. A, v, p. 70]. 

Bezzi (M.). Notes on the Ethiopian Fruit-Flies of the Family 
Trypaneidae, other than Dams (S.L.) (Dipt.). II.— Bull. Entom. 
Research, London, ix, part 1, May 1918, pp. 13-46, 1 plate, 3 figs. 

This is the second of the author’s papers on this subject [see this 
Review, Ser. A, vi, p. 208], and synoptic, tables are given for all the 
genera and species. 

The new species described in this paper include Ocnerioxa woodi, 
from Nyasaland ; Tephrilis ( Urophora ) venumiicola, from Eritrea, 
bred from galls on twigs of Vernonia abyssinica ; Aciura semiangwsla 
and A. tetrachaeUi, from Rhodesia ; Tevhrdh rufiventris and Eutretosoma 
mdlcpmclatnm, from Eritrea ; Spathulina acrostida, Emresta ( Plio - 
inebem) brevifrons, and E. ( P .) slriclifrons , from Durban ; Ensina 
siphonina, from British East Africa ; Euribia perpallida and 
E. discipulckra, from Nyasaland ; E. tristrigata, from Eritrea ; 
Campigbssa perspkilhta, from Durban ; Camaromyia acrophthahm , 
from Nyasaland ; Trypanm hexapoda, from the Gold Coast ; and 
T. urophora, from Durban. 

Tothill (J. D.). Some New Species of Tachinidae from India. — Bull. 
Entom. Research, London, ix, part 1, May 1918, pp. 47-60, 16 figs. 

The new species described in this paper include Gynwochaela immsi, 
ServiUm transversa, S. ursinoidea, Gonia kimabmis, Paraphania fmci- 
pennis, Chaetophgia asiatica, Frontim kashmiri and Lophosia excisa. 
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Bagnall (R. S.). On Two Species of Physothrips (Thysanoptera) 
injurious to Tea in India.— Bull. Entom. Research, London, ix, 
part 1, May 1918, pp. 61-64, 2 figs. 

The author describes Phjsothrips setiventris, sp. n., and P. lefroyi , 
Bagn., both of which have been found on tea in India in sufficient 
numbers to be regarded as pests. 

Bagnall (R. S.). On the Rubber Thrips (Physothrips funtumiae, Bagn.) 
and its Allies. — Bull. Entom. Research, London, ix, part 1, Mav 
1918, pp. 65-70, 3 figs. 

Three species belonging to the genus Physothrips are described in 
this paper with a key to the characters of each sex. These are 
P. marshalli, sp. n., from the Gold Coast, found in the flowers of a 
variety of plants ; Physothrips funtumiae, Bagn. (rubber thrips) from 
Uganda and Southern Nigeria ; and P. kellyanus, Bagn., from 
Queensland and Victoria. 

Distant (W. L.). Descriptions of some Capsidae from the Belgian 
Congo.— Butt. Entom. Research , London, ix, part 1, May 1918, 
pp. 71-73, 3 figs. 

The following Capsids are described : Lycidocoris mimeliem, Reut. 
& Popp., found on coffee bushes and also occurring in Uganda; 
L. modestus, sp. n., on cinchona; L. thoracicus, sp. n. ; Chamus 
bellus, sp. n. ; 0. tuberculatus, sp. n., on guava. 

Tragabdh (I.). On a New Method of ascertaining the Parasites of 
the respective Host-Insects in a Mixed Infestation. — Britt. Entom. 
Research, London, ix, part 1, May 1918, pp. 75-79, 5 figs. 

This paper elucidates a method of determining the position of the 
parasites of the various hosts that constitute the often complicated 
fauna of such material as the cones of coniferous trees, where each 
cone usually contains two or three different injurious species. 

The cones were kept in breeding-cages and the insects emerging 
from them were collected daily. Diagrams were then made illustra- 
ting the percentage of each species that emerged during each day. 
It was assumed that a certain relation existed between the time of 
emergence of the host and its parasite, the latter being adapted both 
morphologically and biologically to its host and appearing invariably 
at the moment most suitable for its successful propagation. 

Certain data already existed as to the relation of Nemerilis crema- 
stoides, Hlmg., Ephialtes glabratus, Ratz., and Brucon sp. to Cydia 
(Laspeyresia) strobilelh, L. [see this Review, Ser. A, vi, p. 90]. It 
was presumed that if other parasitic species grouped themselves round 
one or other of the phytophagous species in a similar manner to 
these species about their host, it might safely he concluded that they 
were parasitic upon them. Fortunately the various phytophagous 
species did not appear contemporaneously, but in a certain succession, 
so that it was possible to ascertain the grouping of the parasites 
around their hosts. Diagrams illustrating the curves of emergence 
of the various species demonstrate the relations between host and 
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rasite. The close relation of the curves of Platygastcr cont-orticornis, 
Batz., and Perrisia strobi. , Winn., indicated strongly that the former 
is parasitic upon the latter, and in fact, investigation of material 
f r om which a great number of both these species had emerged revealed 
a dead individual of Plat.ygaster contorticornis in an inflated larval skin 
of Perrisia strobi. It is similarly concluded that Aprostocetus strobi- 
Unae is a parasite of Torymus azureus, but the evidence of this method 
alone is not considered conclusive, and it should be followed by close 
investigation of the material collected. It is suggested that this 
method might be applied in similar difficult investigations, such as 
in large galls, where many different species occur, and in tree-trunks. 


Turner (B. E.). On Braconldae parasitic on Diatraea saccharalis in 

Demerara.— Bull. Entom. Research, London, is, part 1, May 1918, 

pp. 81-82. 

Three species of Braconids have now been bred in Demerara from the 
larva of the cane-boring moth, Diatraea saccharalis, viz. : — Ipobracon 
grenadensis, Ashm., 1 . saccharalis, sp. n., and Microdus diatraeae , 
sp. n., the two latter being here, described. 

Williams (C. B.). The Sugar-cane Froghopper in Grenada.— Bull. 

Entom. Research, London, ix, part 1, May 1918, pp. 83-87. 

A severe outbreak of froghoppers, which proved to be Tomaspis 
saccharim, Dist., a species that has not previously been reported 
outside Trinidad, is recorded from Grenada. The sugar-cane industry 
in Grenada is of secondary importance, so that the outbreak is much 
less serious than in Trinidad. At the beginning of December 1916, 
the froghoppers were found widely distributed over the Island on grass 
in cane-fields and by the roadside. The species had evidently been 
long established. Of three infested fields examined, one had been 
for ten years previously alternately planted with sugar-canes and 
used as pasture and before that had been a pasture, the other two 
had been pastures for 8 years and had only been put under sugar-cane 
in January 1916. The attack was similar to those in Trinidad ; cane 
leaves turned brown from the tops downward ; the adult insects 
were numerous in the axils of the leaves, and nymphs round the 
main stems. Canes that had been heavily limed round the stools 
and then earthed up 4 or 5 inches showed comparatively fewer nymphs. 

While in Trinidad it is usually the low-lying, heavy clay soils in 
which damage from froghoppers is most severe, in Grenada such 
fields remained undamaged, though some froghoppers were found, 
while the damage was most severe in fields at an altitude of 3IXM00 ft. 
on a steep slope facing east and exposed to trade winds. The reason 
for this difference is not known ; no constant difference could be 
found between the froghoppers examined in Grenada and T. saccharim, 
Dist., from Trinidad. No maggots of the Trinidad Syrphid fly, 
Sa Ipiagogaster nigra, which exercises a considerable check in Trinidad, 
were seen, nor wa3 the green muscardine fungus, Metarrhizium anisopliae, 
common enough to be of any practical value. Attid spiders, another 
Trinidad check, were scarce among the canes. A few individuals 
of the predaceous grasshopper, Xiphidium fasciatum, De G., were 
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found in the grass alongside infested fields ; it does not appear to 
enter the canes, but may keep down the froghoppers in intermediate 
areas and so limit their spread. The mongoose, which destroys birds 
and lizards and so encourages insect pests, is common in Grenada. 

A quantity of artificially prepared spores of the green muscardine 
fungus was distributed over the damaged fields in Grenada and a 
number of dead infected hoppers were subsequently fourid. In 1917, 
the froghoppera appeared again in both fields, but not to the same 
extent as in 1916. A map is given, showing the localities in which 
infestations of T. saccharim occurred. 

Madan Mohan Lal (L ). Preliminary Report on Cotton Boll Worm in 

the Punjab, [Dept. Agric. Punjab,] Lahore, September 1913, 6 pp, 
[Received 6th dune 1918 ] 

In the Punjab the cotton bollworm [Earias insvbna ] breeds 
actively from May to October, during which time it damages cotton 
buds, flowers and bolls. The life-cycle is completed within 30 davs. 
In normal years this pest is naturally held in check by parasites arid 
by the summer rains. 

Two parasites of it occur, though one, a small yellow Ichneumonid, 
is not of great importance owing to its small numbers. The other, 
a Braconid, Rhogas lefroyi, Ashm., is abundant, and multiplies rapidly 
but is highly susceptible to climatic conditions, being destroyed by 
the severe cold of winter. 

Attempts have been made to keep this parasite under control 
throughout the year by the establishment of permanent breeding 
plots. These consist of about 2 acres of cotton which are infested 
with parasitised bollworm and allowed to stand from one season 
to the next, hollyhocks being planted to afford food and shelter to 
the bollworm during winter. To guard against any considerable 
diminution in the quantity of the host by the rapid multiplication 
of its parasites and the consequent destruction of both, the bollworm 
supply is kept as high as possible by introducing the moths into the 
plot. In this way host and parasite are kept in equilibrium till 
about the end of November, both becoming dormant during December 
and January. The emergence of bollworms bred upon hollyhocks 
takes place from February to June. Another alternative host-plant, 
bhindi, has been found to yield parasitised bollworms by the middle 
of May. Cotton buds attacked by bollworms may be found from 
April to June, but these are unparasitised, although R. lefroyi ; - 
present in bhindi pods at the time. By the end of June cotton bolls 
appear,' 4 per cent, containing parasitised bollworms. 

R. lefroyi when extensively established is found only in bolls, not 
a single case of parasitisatiou being recorded from bollworms in buds 
and flowers, and it cannot therefore be established by means of intro- 
ducing boxes full of parasitised bolls when bolls are absent in the fields. 

For Redistribution of the parasite special boxes are used, the 
tops of which are covered with a wire mesh sufficiently small to prevent 
the escape of the moths, while allowing the parasites to leave them. 
After the parasites are established in the fields of a certain locality, 
the boxes should be filled with bolls in which the bollworms have 
already been parasitised and should then be sent out to other localities. 
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The distribution of parasites early in the season checks bollworm 
infestation from the very beginning in the bolls. 

The effect of rainfall in June and July tends to prevent bollworm 
increase, since affected buds, flowers and early bolls being weak, are 
easily washed off the plants and the bolhvorms inside them are drowned 
on the ground, this process being helped by a breeze preceding or 
following the rain. As ft. lefroyi can exert no influence on the boll- 
worm in cotton during June and July, rains are the only potent 
factors in determining the prevalence of bollworm in cotton during 
this period. 

During years of drought, and in districts where the rainfall is 
extremely scant)' the early broods in cotton must be destroyed by 
mechanical means. This is best effected by passing a long rope to 
and fro over the upper third part of the plants to jerk off the affected 
parts, after which the fields should be thoroughly irrigated. 

ft. lefroyi oviposits externally on the body of the host, selecting 
freshly-bored bolls in which the bollworm lies dose to the rind. On 
an average 5 to 10 eggs are laid, after which the bollworm soon dies. 
The eggs hatch during the first day and the whole life-cycle occupies 
only 9 days, the larval period lasting for 3, and the pupal for 3 days, 
and it is this fact that renders it such an efficient check, since it com- 
pletes throe generations in the time that the bollworm completes ope. 

Madan Mohan Lal (L.). Some Important Insect Pests of Cotton in 

the Punjab.- -Dept. Agrie. Punjab, Lahore, 1917, 4 pp., 3 plates. 

[Received 6th June 1918.] 

Though attacked by a variety of insects, the cotton crop in the 
Punjab is seriously damaged by only three, viz. : —Cotton bollworm 
[Earias imulana], red cotton hug [Dysdercas sp.], and dusky, cotton 
bug [Dysdercus sp.]. The life-history of the cotton bollworm and 
methods of controlling it have already been dealt with [see above]. 

The red cotton bug, which feeds upon cotton, bhindi, hollyhock 
and similar plants, may be found in all stages of growth upon green 
and open cotton bolls. Infested bolls yield light, valueless seed 
and poor quality lint, stained by excreta. Control by mechanical 
means may be effected by shaking the plants over a vessel containing 
water and a thin layer of kerosene. The best time for this is May 
and June when the insects are on bhindi, and in August and September 
when they are on cotton bolls. Their destruction once a month is 
sufficient to bold them in check and prevent loss. 

The dusky cotton bug lives on the same host-plants, does the same 
damage to cotton when present in large numbers during September 
and October, and may be destroyed in the same way. 

Bodkin (G. E.), The Destructive South American Locust in British 

Guiana. An Account o! the Recent Locust Infestation. — Jl. Bd. 

Agrie. Brit. Guiana, Demerara, xi, no. 1, January 19h8, pp. 3-10. 

[Received 11th June 1918.] 

Late in June 1917 a vast swarm of locusts invaded British Guiana 
from Venezuela via Yarakita, where many descended, in the North 
West District. The passing of this swarm, which originated on some 
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of the large islands at the mouth of the Orinoco, is said to have lasted 
from 7 a.m. to 3 p.m. Offshoots of the main swarm that settled fed 
voraciously on maize and sweet cassava, which were in every instance 
speedily singled out and defoliated ; feeding took place largely at 
night. 

Ovipositio'n began within a fortnight, the favourite locality bein» 
the sites of former palms, which consisted of a network of decaving 
roots mixed with soil, the eggs beginning to hatch from 3 to 4 weeks 
later. 

The various measures locally adopted included : — Burning large 
swarms after surrounding them with plenty of dry, quick-burning 
bush, a method which gave good results against the younger stages ; 
the use of traps composed of small canvas sheets or banana leaves 
well smeared with tar, on to which the young hoppers were brushed, 
this method proving highly efficacious ; driving the insects into 
trenches in which the surface of the water had previously been coated 
with a film of kerosene ; driving large swarms that had been previously 
located on to tarpaulins about 12 ft,, square smeared with the thickest 
molasses, a method applicable only where the vegetation is sparse, 
but which in such localities yielded good results. 

The enforcement of the Insect Pests and Plant Diseases Ordinance 
early in the campaign was attended with most beneficial results, 
and the pests were exterminated, except in two districts where the 
hoppers had attained maturity and consequently powers of flight. 

Gurney f\V. B.). Insect Pests of Maize.— N.S. W. Dept. Agric., 
Sydney , Fanners’ Bull., no. 116, March 1918, pp. 37-42, 3 figs. 
[Received 11th June 1918.] 

Among the chief insect pests of maize are the grubs of Lamellicorn 
beetles that feed in the soil on grasses and crop roots for two years 
or more, hibernating in the pupal state and emerging during the 
following summer as adults that feed on foliage. Rotation of crops 
and deep ploughing in autumn are recommended as the best means 
of controlling them. 

Similar methods are recommended against wireworms (Elateridae). 
Laboratory' experiments have shown that wireworms may be destroyed 
by feeding on bran poisoned with Paris green, and it is possible that 
limited areas might be protected by ploughing in a sprinkling of 
poisoned bran at the time of sowing. 

Maize fields adjacent to cutworm-infested grass pastures may be 
to a certain extent attacked by the larvae of Euxoa infusa (bugong 
moth). Preventive measures against this Noctuid are of the utmost 
importance, as it is difficult to control it when once established, though 
large numbers may be destroyed by lightly scattering poisoned bran 
among the patches of seedling maize. The poison should be made 
of 1 oz. Paris gi-een mixed dry with 16 oz. bran and made into a dry 
crumbly mash with water to which has been added half a cupful of 
salt to a bucket of water, or failing this, a little treacle. Certain 
cutworms sometimes appear in spring in vast numbers with astonishing 
suddenness, due to the fact that they have hibernated as partly 
growm larvae, the first warm days of spring causing their sudden 
appearance. 
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Pentodon australis, a black Lamellicorn beetle, has been recorded 
as attacking seedling maize, in which case it was present in the soil 
from a previous crop of infested grass. 

Another beetle, a species of Clivim, destroys recently planted maize 
seeds, which should be protected by dipping them in a repellent 
mixture such as thin tar, and then in lime-dust with which a little 
Paris green has been mixed. This method, which is also used against 
wireworms, does not affect the germinating qualities of the seed. 

Stored maize may be attacked by Calandra oryzae (grain weevil) 
and by Sitotroga cermldla (Angoumois moth). C. oryzae, the 
commonest Australian species, is a tropical and sub-tropical insect. 
C. gramris which flourishes in cooler regions, has been recorded 
onlv twice, in imported grain. Both these weevils are best controlled 
bv the fumes of crude commercial carbon bisulphide, at the rate of 
.j lb. or more to every 1,000 cu. ft., applied at a temperature above 
70° V. 


Jack (R. W.). Notes on the Larvae, etc., of some Rhodesian Tene- 
brionidae.— S. African Jl. Nat. Hist., Pretoria, i, no. 1, May 1918, 
pp. 84-98, 2 plates. 

Several species of Tenebrionid beetles are of considerable economic 
importance in southern Rhodesia owing to the attacks on crops made 
by both the adult beetles and the larvae. 

Adults of Zophosis boiei, Sol, emerge mainly at the commencement 
of the wet season, but do not lay eggs until March or April. The 
larvae feed during the winter and pupate in October and November, 
so that there is one generation in a year. Adults have been known 
to attack maize seed in dry ground, and sometimes cause serious 
injury to newly planted tobacco. Species of the genus Psammodes 
studied include P. scrobkollis, Fhs., P. similis, luring., as well as 
larvae of P. pierreti, Fhs., and P. batesi, Haag. The larvae of Psam- 
ntodet are active and are very cannibalistic in confinement. They 
feed largely on the under-ground portions of plants and constitute 
a serious pest of tobacco, killing the plants by eating into the under- 
ground stems. They show’ a particular liking for potato tubers. 
Adults of P. scrobicollis emerge at the commencement of the rains 
and oviposit at, once. The life-cycle lasts three years, most of which 
is passed in the larval stage. The life-history of P. similis has not 
been worked out ; growth in both these species seems to take place 
mainly during the wet season. These species occur chiefly on sandy 
soil, either sandstone or granite ; the larvae have not been recorded 
as injurious in diorite areas. The larvae of Distrelus amplipennis, 
Fhs., have similar feeding habits to those of Psammodes. The beetles 
emerge and oviposit at the beginning of the rainy season. This 
genus is commonest on the sand veld, but occurs also on the diorite. 
Trachynotus genicubtus, Haag., in the larval stage has similar feeding 
habits ; two species of this genus are serious pests of tobacco. Adults 
of T. genicuhlus emerge in April, at the end of the rains, and the life- 
cycle occupies one year, though occasional specimens may occupy 
two years in development. Anomalipus -plebeius , Pering., attacks 
potato tubers ; the life-history is not known, but adults emerge and 
oviposit at the beginning of the rainy season. 

(C485) 
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Of the genus Gonocephalum , two species have been studied, viz. : . 
G. aeqmk, Er., and G. simplex, F. With regard to the former, trio 
distinct types of larvae have been bred from adults apparently in- 
indistinguishable from one another and are described ; whether they 
represent distinct species is not known. The food of the larvae of 
G. aeqitale consists mainly of decaying vegetable matter, but thev 
also eat into certain seeds, notably wheat. The adults do great 
damage to maize seed in dry land and to newly planted tobacco. 
They emerge chiefly at the beginning of the rains and lay eggs from 
March, continuing to do so in increasing numbers throughout the 
winter. The larvae feed during the winter and pupate just before 
the next rains. Adults live a considerable time, individuals having 
been kept- for more than 12 months in confinement. This species 
abounds chiefly on the diorite, being relatively scarce on the sand 
veld. Larvae of G. simplex are frequently found on the surface of the 
soil under rubbish, and feed on decaying vegetable matter. The 
life-history is similar to that of G. nequale. This species occurs on 
all types of soil. Another species resembling G. aeqnale in life-history 
and habits is Emyon tristi-s, Fhs., which is commonly associated 
with it, but is found more abundantly on the sand veld than 
G. aeqitale. 

The purpose of the variations in the life-histories of the species 
studied is difficult to understand. The. emergence of the adult at 
the beginning of summer and the postponement of egg-laying until 
t he first signs of autumn, as in the case of Gonoeephalvm, Emyon and 
Zophosis, is most unusual among insects. All these occur on the 
dioritic loam which forms a very tenacious mud in the wet season, 
and it may be that this environment does not suit the young larvae 
as well as dry conditions. Trachynotus spp. live over the wet season 
in the. larval stage, but the larvae have attained considerable growth 
before the rains begin. The other species, which oviposit at the 
beginning of the rains, occur mostly on the sand veld. This paper 
concludes with a key to the larvae of the species discussed. 

Robinson (R. H.). The Calcium Arsenates. — Jl. Agric. Research, 
Washington, D.C., xiii, no. 5, 29th April 1918, pp. 281-294. 

The author gives the following summary of this paper Pure 
calcium hydrogen arsenate (Ca HAs O4) and tricalcium arsenate 
[Ca3 (As 04)2] have been prepared and methods for their preparation 
outlined. The specific gravity of calcium hydrogen arsenate was 
found to be 3'48 ; that of tricalcium, 3'31. The solubility of the 
former in 100 gm. water at 25° C. was 0'310 gm. and that of the 
latter was 0 013 gm. A chemical study of the relative stability showed 
that (a) there was no apparent reaction between either calcium 
hydrogen arsenate or tricalcium arsenate and lime-sulphur when 
combined at a dilution used in field spraying ; (b) the addition of an 
excess of "calcium oxide to either of the calcium arsenates prevented 
arsenic from going into solution ; (c) some commercial substitutes 
for lime-sulphur reacted with both of the calcium arsenates; 
(d) the. arsenates reacted with, or became soluble in organic acids and 
various salts, such as sodium chloride. The composition of various 
commercial arsenates is given and commented upon. 
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Hagan (H. R.). The Codling Moth ( Carpocapsa pomoneUa, L.). — Utah' 
Agric. Coll. Expt. Sta Logan. Circ. no. 30, March 1918, 4 up., 

1 fig. [Received 6th June 1918.] 

This brief bulletin gives a concise account of the life-history of the 
codling moth (Cydia pomonella), together with directions for its control 
bv spraying and banding. 

Hagan (H. R.). The Alfalfa Weevil [Phytonomm posticus, F.). — 
Utah Agric. Coll. Expt. Sta., Logan, Circ. no. 31, April 1918, 8 pp., 

1 figs. [Received 6th June 1918.] 

Hypera variahilis (Phytommus posticus) (alfalfa weevil) is rapidly 
increasing its area of distribution, flight being the means by which 
this occurs. The summer flight takes place late in the season, when 
the adults seek shelter for hibernation, though a large percentage of 
them never leave the fields in which they have been feeding. In the 
spring, the over-wintering adults make their spring flight in search 
of food, these two migrations causing the weevil to spread at the 
average rate of 20 miles a year. Along favoured routes, such as 
roadways, ditchbanks and railways where escaped lucerne is growing, 
the rate of spread is much more rapid, and may be 50 to 60 miles in 
a season. 

Damage is caused by the overwintering females ovipositing in the 
young lucerne stems, as many as 40 eggs being laid in each puncture, 
while a single female may lay 600 to 800 eggs during the spring. 
In warm, dry weather the process is completed in a few days ; in a 
cold, wet season it extends over several weeks. 

The larva, on hatching, seeks the developing leaf-buds, feeding upon 
the growing tip and stopping the growth. As it grows it feeds upon 
the larger leaves, with the result that a very light first crop is obtained, 
and this cannot mature till the larva has become full-grown and 
dropped to the ground. Here it spins a cocoon in some shelter such 
as a dry, curled leaf, but does not burrow into the soil to pupate. 
The adult emerges after a pupal period of about 10 days. 

Since the greatest loss is due to larval attack on the first crop, which 
also delays the second crop, remedial measures should have for their 
aim the early maturing of the first crop. To attain this, the soil 
should be well opened in the spring and the best irrigation methods 
employed to secure maximum growth. If, as sometimes happens in 
cases of severe infestations, the first crop has not bloomed by the 
time that cutting is normally due, it is advisable to let the crop stand 
till about the middle of June to ensure that practically all the eggs 
have been laid and then to cut and remove the hay as quieklv as 
possible. The field should then be, carefully treated with the spirng- 
tooth harrowq followed by the brush or wire drag, in order to break 
up the surface of the soil, to stimulate the early growth of the second, 
crop to tear all green tissue from the lucerne crowns so as to starve 
the larvae, and to make a fine dust mulch, rvhich, heated bw the hot 
wm, would hum and suffocate the larvae dragged into it from the 
crowns For this method to be successful the field must be dry. 

- ter allowing it to remain in this condition for 2 or 3 days, it should 
e thoroughly irrigated, when a rapid growth of lucerne should result. 

- s out fields are unable to resist weevil attack so well as young fields, 
a crop rotation limited to 4 or 5 years of lucerne is advised. 

(C4S5) 
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Pasturing sheep on the field for a few days in early spring has been 
found beneficial, and on gravelly land where the dust mulch is an 
impossibility, spraying the young crop with lead arsenate at the rate 
of 5 lb. paste to 100 U.8. gals, water undoubtedly kills many of the 
larvae. This method cannot however be recommended on account 
of its cost and the possible danger of poisoning stock. 


Jones (C. R.). Grasshopper Control. -Colorado Agric. Expt. Sta., Fort 
Collins, Bull. no. 233, June 1917, 27 pp., 8 figs. [Received 
6th June 1918.] 

This bulletin gives an account of the life-history of the various 
species of destructive grasshoppers found in Colorado and describes 
the usual methods of control with particulars of the apparatus used. 

The more important species are Melanoplus atlantis, Riley, M. bivit- 
talus, Say, M. differentialis, Thom., and M. femur-rubrwn, De G. 
Natural enemies include several parasitic and predaceous insects; 
a species of Sarcophaga has been bred abundantly from both nymphs 
and adults. The large Carabid beetle, Calosoma obsoletum, Say, and 
a robber fly, Promachm sp., have been observed on various occasions 
feeding upon young grasshoppers. Solitary wasps, such as Prionowjx 
atratus, are also instrumental in destroying young hoppers. A list 
is given of insectivorous birds that constantly feed upon grasshoppers 
and other insects, while all domestic birds are known to aid materially 
in checking them, but are only of practical value on small areas. 

Pettit (R. H.). Report of the Entomologist. — 56th Ann,. Rept. 
( 1st July 1916 to 30th June 1917) Michigan State Bi. Agric., 
Lansing, 1917, pp. 321-322. [Received 5th July 1918.] 

During the period under review the pests that were more trouble- 
some than usual included Aphids, particularly on fruits, onion maggot 
[Hylemyia antigm], cabbage maggot [Phorbia brassicae] and beau 
maggot [P. fusciceps]. The clover leaf beetle [Ilypera punctata] was 
present in some districts early in the season and another weevil. 
Sitones hispiiulus, became so numerous on lucerne that in some locali- 
ties entire fields were destroyed. The fruit-tree leaf-roller [Cacosck 
argyrospila ] continued to thrive in restricted areas and proved very 
difficult to control. The tomato stalk-borer, Papaipema nebris 
(nitela), ravaged potato fields, while a similar, if not the same borer 
destroyed many young maize plants. Experiments in the control 
of woolly aphis [Eriosoma lanigenm ] on young apple trees in nurseries 
are being carried on. 

Noteware (J. R.). Report of the South Haven Experiment Station.— 

56th Ann. Rept. (1st July 1916 to 30th June 1917) Michigan State 
Bd. Agric., Lansing, 1917, pp. 673-678. 

Various sprays for scale-iDsects were used during the period, but 
owing to lack of uniform conditions of application it was impossible 
to determine the relative merits of the materials employed. For 
Aphids on apples, “ nicotine sulphate 40 percent., 1 oz. to 8] U.S. gals., 
combined with lime-sulphur,” was used, and also Scalecide, 1 gal- 
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(o 30 gals. Nicotine gave the better results and no injury to 
foliage resulted from its use. For larvae of codling moth [Cyiia 
pomoneUa] on apples, dry arsenate of lead and arsenitc of calcium 
were tried to determine their comparative values. Three applications 
of each substance combined with summer strength of lime-sulphur 
were given ; lead arsenate proved to be the better poison. Pear 
psylla [ PsyUa pyri ] caused considerable trouble in some localities, 
and as spraying was not begun promptly, many orchards were badly 
infested by mid-summer. Three mixtures were used as sprays : 
kerosene emulsion, 40 per cent. ; nicotine 1 : 800 and soap ; and a 
mixture consisting of 40 lb. stone lime, 1 U.S. pint nicotine and 1 U.S. 
cal. lime-sulphur to 100 U.S. gallons. These mixtures were applied in 
carlv August ; very little difference in effectiveness was observed, 
control in each case being far from complete. The wash containing 
lime seemed to be the best deterrent, but should have been applied 
earlier. 


Nowell (W.). Infection of Orange Fruit through Bug Punctures. - 

Agric. News, Barbados, xvii, no. 418, 4th May 1918, p. 142. 

The sweet orange has to be added to the list of fruits serving as 
hosts for the fungi associated with the internal boll disease of cotton 
bolls. An orange purchased in Barbados and reputed to have come 
from Grenada was infested in many spots with a prolific culture of 
Nemalospora sp. ; there is little doubt that the infection had been 
introduced by the punctures of some plant-feeding hug. 

Report on the Prevalence of Some Pests and Diseases in the West 
Indies during 1916. (Compiled from the Reports of the Principal 
Agricultural Officers.) — West Indian Bull., Barbados, xvi. no. 4. 
1918, pp. 309-331. 

This is a resume of various local reports, much of the information 
from which has already been noticed [see this Review, Scr. A, iv, 
p. 416, v, pp. 330 and 392-394]. 

Wilmot (N. E.). English Sparrow ( Passer domeslicus) feeding on the 
Larva of the Elm-tree Beetle. — U.S. Dept. Agric. Expt. Sta. 
Record, Washington, D.U,, xxxviii, no. 5, April 1918, p. 457. 
(Abstract from Auk, xxxiv, no. 4, 1917, pp. 479-480.) 

The English sparrow is recorded as feeding on the elm-tree beetle 
\GaleruceUa lineoh] in large numbers, and also upon small moths on 
the wing, May beetles [Lachnosterna], etc. The author is of opinion 
that the sparrow is becoming more insectivorous every year. 

Bredemann (G.). Die Heuschreekenplage in Kleinasien und ihre 
Bekampfung im Jahre 1916. [The Locust Plague in Asia Minor 
and combative Measures in 1916.] — Zextschr. f. Pfldnzenkrank- 
heiten, Stuttgart, xxvii, no. 7-8, 31st January 1918, pp. 364-365. 
(Abstract from Die Umschau, 1917, pp. 29-34, 11 figs.) 

The author was inspector of the measures taken by the Turkish 
authorities against Docioslmrus ( Stauromtus ) maroccanm, which had 
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Already spread over the whole of West Anatolia. The eggs are 
deposited in batches of about 35 during a period of 6 weeks ending 
in mid-August. About 8 or 9 months later, from mid-March to mid- 
April, the hoppers hatch out. The measures against the eggs and 
hoppers were organised on military lines. About 87,000 acres were 

« ed up and about 6,420 metric tons of eggs were destroyed. 

ippers were driven together and either trampled or beaten to 
death. As this involved a disproportionate number of workers 
from 450,000 to 500,000 people being employed in 11 districts- -a 
new method was introduced in which strips of zinc about 1 foot high 
were placed across the path of the invasion with trap-trenches on the 
side nearest the locusts. By means of such a strip, about | a rode 
long, 35-40 men were able to catch about 100 metric tons of hoppers 
in 2 days; with the old system at least 1,000 workers wrnuld have 
been required. 

Schumacher (F.). Pseudococcus vovae, Nassonow, eine ftir Deutsch- 
land neue Sehildlaus. [Pseudococcus come, Nassonov, a Scale-insect 
new to Germany.] — Zeitschr. f. Pjlanzenkrankheiten , Stuttgart , 
xxvii, no. 7-8, 31st January 1918, p. 366. (Abstract from 
Sitzungsber. d. Gesell. naturf. Preunde zu Berlin , 1916, pp. 346-347.] 
In 1916 the author found Pseudococms vovae, Nass., in great 
abundance in Brandenburg on Juniperus communis, the same plant 
on which it was discovered by Nassonov in Poland in 1906. This 
constitutes the first record of this scale in Germany. 

Schumacher (F.). Auftreten einer Tamariskenzikade in Brandenburg. 

[The Appearance of a Tamarisk Cicada in Brandenburg.] Zeitschr. 
f. Pjlanzenkrankheiten, Stuttgart , xxvii, no. 7-8, 31st January 1918, 
p. 368. (Abstract from Sitzungsber. d. Gesell nalurf. Freunde zu 
Berlin, 1916, pp. 241 241.) 

In October 1916 tamarisk plants near Berlin were found to be 
infested by the cicada, Opsins lieydeni, Fischer, which apparently is 
more widely distributed through Germany than has hitherto been 
believed. 

Schumacher (F.). Ueber die Gattung Stethoconvs, Flor (Hem. Het. 
Caps.). [The Genus Stethoconus, Flor (Hem. Het. Caps.).]— 
Zeitschr. f. Pjlanzenkrankheiten. Stuttgart, xxvii, no. 7-8, 31st. 
January 1918, p. 368. (Abstract from Sitzungsber. d. Gesell 
naturf. Freunde zu Berlin, 1916, pp. 344-346.) 

In 1910 Nawa recorded in Japan (Insect World, xiv, p. 8) a Capsid 
enemy of Stephanitis ( Tingis ) pyrioules, which is allied to the European 
pear Tingid, S. ( T .) pyri. The larvae of the two species are very 
similar. The author considers this Capsid to be Stethoconus japonic us. 
S. mamilbsns, Flor ( cyrtopeltis , Flor) is an enemy of Stephanitis pyri 
in Europe,, its larvae sucking those of the latter. Besides the apple 
and pear, S. pyri injures the apricot, peach, Promts lusitanica (Portugal 
laurel) and Juglans regia (walnut) ; in Livonia it is attacked by 
Stethoconus oberti, Kol As an indirect means of checking the pear 
Tingid is of high practical value, a further study of the habits of these 
Capsids is advisable. 
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Fclmek (L-). Die Birngallmfloke. [The Pear (Jail Fly.] — Zeitsckr. 
f. Pflanzenkrankheiten, Stuttgart, xxvii, no. 7-8, 31st January 
1918, p. 370. (Abstract from Mitt, ier K.K. Pflanzenschutzstation 
in Wien, 1916.) 

Descriptions are given of Contarinia pyrivora , RiL, and of the 
inj tuy caused by it to young pears. The collection of damaged 
fruit and the cultivation in autumn of the ground beneath the 
tree or covering it with caustic lime or kainit, or watering it with 
carbolineum, are the measures advocated. 

Taschenberg (0.). Einige Bemerkungen liber die Lebensweise eines 
Chalcidiers (Syntomaspis pubescens, Mayr). [Some Observations 
on the Life-history of Syntomaspis pubescens, Mayr.] — Zeitsckr.}. 
Pflanzenkrankheiten, Stuttgart, xxvii, no. 7-8, 31st January 1918, 
p. 378. (Abstract from Zeitsckr.}. wiss. InseUenbiolog., xii, 1916, 
pp. 319-320.) 

The apple must be added to the plants attacked by the Chalcid, 
Syntomaspis pubescens, Mayr, it having been found in apples of the 
1915 crop in Swabia. 


Rcsciika(F,). Zur Lebensweise des Apfelchalcidiers. [The Life-history 
of the Apple Chalcid.] — Zeitsckr. f. Pflanzenkrankheiten, Stuttgart, 
xxvii, no. 7-8, 31st January 1918, p. 378. (Abstract from Zeitsckr. 
}. wiss. Insektenbiolog., xiii, 1917, p. 33.) 

In addition to being present in Hungary and Russia, Syntomaspis 
dntpamm, Boh., is also found in the larval stage in small apples in 
Styria and northern Austria, where there is one annual generation. 
The identity of this pest with S. pubescens has not yet been established. 

Wierbnga (0. M.). Waarschuving tegen de Anggrang (roode Mier). 

[A Warning against the Red Ant, Oecophylla smaragdina, F.] — 
Zeitsckr. f. Pflanzenkrankheiten, Stuttgart , xxvii, no. 7-8, 31st 
January 1918, p. 378. (Abstract from ileded. Proeflstation 
Malang, Soerabaya, no. 13, pp. 15-16.) 

The red ant, Oecophylla smaragdina, F., is of universal occurrence 
in Java and when present in large numbers in coffee and Heoea 
plantations its bite is so troublesome to the workers that its 
extermination becomes necessary. The destruction of the nests by 
plunging them in hot water is the only reliable remedy. 

Schwartz (M.). Schutz der Oeltriichte gegen Sehadlinge. [The 
Protection of Oil-yieiding Plants against Pests.] — Deutsche. Land- 
wirlschfU. Presse, Berlin, xlv, no. 34, 27th April 1918, pp. 210-211, 

12 figs. 

The increased cultivation of oil-producing plants in Germany favours 
their insect enemies and the most important of these are therefore 
briefly described in this article. 

Tlie larva of the beetle, Psylliodes chrysocephala, L., winters in rape 
anil beet crops, feeding on the pith of the stems. From May onwards 
the adults feed on the leaves and shoots and in autumn they some- 
times destroy entire fields of winter rape and beet. Oviposition 
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takes place in the leaf-axis of rape, cabbage and Mathiola incam. 
The beetles drop when the plants are gently shaken and are easily 
captured by means of tarred boards. Another larva injurious to 
the stems is that of the weevil, Baris chlorizans, Germ., the hibernating 
adults of which deposit their eggs in spring in the stems of young 
rape and beet, near the leaf-axis. All stumps of rape, beet and 
cabbages should be pulled up and burnt immediately after harvesting. 
The flowers of cruciferous plants are attacked in May by Meligetkes 
aeneus, F. This beetle may be captured like P. ehrysocephala ; in 
pre-war times dusting with a mixture of 1 part insect powder and 
2 parts flow'ers of sulphur was resorted to. Ceulliorrhynchus assimilis, 
Payk., also gnaws the flowers and buds. Its larva feeds on the pistils 
of the flowers and on the unripe seed of the young pods, which then 
open prematurely. The injury resembles that of Perrisia ( Dasyneura ) 
brassicae, Wied. (cabbage gall-midge), but the larvae of P. brassicae 
are found in numbers (up to 50-60) in a pod, whereas that of 
C. assimilis occurs singly. No remedies are known against either of 
these pests, which, however, do less damage than the caterpillars of 
Evergestis exlimalis, Scop., which feed on the seeds and pods of rape, 
radish, cabbage and mustard. Deep ploughing after the harvest 
destroys the overwintering caterpillars. The caterpillars of Phalonia 
(Conchylis) epilinana, Zell , attack flax-seeds in their capsules. Infested 
flax must be threshed out soon after the harvest. In some years 
the foliage of rape, mustard and flax is seriously injured by the larva 
of the sawtty, Athalia colibri (spinarum), which also lives on all varieties 
of cabbage and on many weeds. Collection of the larvae or their 
destruction by cultural methods when hibernating in the soil are the 
measures advised. Euxoa (Agrotis) segelum proved especially harmful 
in Germany in 1917. Ceuthonhynchus sulcicollis, Gyll., oviposits in 
May in the roots of rape and the larva is enveloped in a gall which 
reaches the size of a hazel-nut. After about a month the larva bores 
its way out and pupates in the ground ; the beetles emerge about a 
month later. All stumps should be pulled up and burnt immediately 
after the harvest and ploughing, rolling and harrowing are also useful 
measures. 

Maziekes (A. de). Nouveau ProcSdd de Destruction de la Mouehe de 
l’Olive. [A New Method of Destruction of the Olive-fly.] — Rev. 
Hortk de VAlgerie , Algiers, xxii, nos. 4-5, April-May 1918, 
pp. 62-63. 

This paper describes the device invented by Lotriontc for trapping 
the adults of Locus oleae [see this Review, Ser. A, ii, p. 289], and 
gives recommendations for preparing and applying the poison [see 
this Review, Ser. A, ii, p. 452], 

Yano (M.). Nekirimushi no tekichu ni tsuite. [On the Insect Enemies 
of Root-cutting White Grubs .]— Ringyo Shiken Hofwhi. [Report 
of Forest Experiments], Imperial Bureau of Forestry, Tokyo, 
no. 17, 30th March 1918, pp. 59-66, 1 plate. 

White grubs, or the larvae of Lamellicom beetles, are known to do 
formidable damage to the roots of young forest trees, sugar-cane 
and many farm crops. There are no known effective measures against 
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these pests ; the use of carbon bisulphide or naphthaline and the 
collection of the adult beetles are the only ones yet recommended. 

Recently the attention of economic entomologists has been directed 
towards a search for their enemies, both parasitic and predaceous, 
r iich as those of Anomala orientalis in Hawaii. The insect enemies 
of these beetle larvae include a number of Scoliidae. Thus in 
North America Elis quinquecinda and Tiphia inornata are parasitic 
on Lachnaslerm ; in Europe, Tiphia femorata on AmphimaUus 
{Rhizotrogus) solstitialis, Scolia bifasciala on Cetonia, and S. inter- 
j.nia on Anoxia vilbsa ; in Java, Elis thoraeica and E, luduosa on 
Anoimla ; and finally, the species that is parasitic on the Japanese 
Ammala orientalis, which was discovered by Muir of the Hawaiian 
Sugar Experiment Station and is said to belong to the same genus, Elis. 
Though many beetles are known to prey upon other insects, none have 
hitherto been discovered that attack subterranean white grubs. 
Recently a beetle was sent to the author which was Baid to be preda- 
ceous upon them. It proves to be a species of Hister and, as this 
beetle generally lives under decayed leaves or rotten bark, though it 
may eat the grub under observation in confinement, whether it really 
preys on them underground requires further confirmation. 

As regards Dipterous parasites, according to Davis, in North America 
Microphthalma disjumta, M. pminosa and Plihdexia tibialis are said 
to infest Lachmsterna grubs ; the author has not yet, however, found 
any such species in Japan. In May 1914 the author received an 
Asilid larva from the Nagasaki Prefecture, and reared from it an 
adult that proved to be Promachus yesonieus, Big. (P. ater, Coq.). 
In 1916 further Asilid larvae were received from the Prefecture of 
Nagano that were stated to be numerous among the beetle grubs 
in seed-beds for forest trees. These, as well as the one found by the 
author himself in a seed-bed of the Tokyo Forestry Ex"periment 
Station, produced adults of the same species in July and August of the 
following year. Several lots of specimens of this species were subse- 
quently obtained from forestry seed-beds in the Prefecture of 
Kagoshima. From the study of these examples, the author is of 
opinion that this Asilid larva is an important enemy of Lamellicorn 
grubs in Japan. Recently Davis has also recorded the fact that 
Promachus vertebratus and P.fitchi prey upon the larvae of Lachnosterna 
in the United States [see this Remew, Ser. A, iv, p. 285], 

The adult fly of Promachus yesonktis appears in the month of June 
and is predaceous oil a great variety of insects, including the adults 
of white grubs. It oviposits in August, on grasses, weeds or even 
on telegraph poles ; the eggs are white and are laid in masses. As 
soon as the young larvae hatch they immediately bury themselves 
m the soil and begin to feed on the beetle grubs. It was not possible 
to ascertain how many grubs the fly larva destroys during its life- 
time, but just before pupation two medium-sized grubs were required 
to keep it alive for a week. The author was unable to rear the adult 
from the egg, so that the exact duration of the life-cycles:ould not be 
ascertained ; but in all probability pupation occurs in the early 
summer of the second year, and the adult flies appear from June 
to the beginning of August. Further investigation is still required 
as to the practical utilisation of these Asilid larvae. As they are 
usually found mixed up with the injurious grubs, when measures 
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are undertaken to exterminate these pests, the former should be care- 
fully protected. And as the eggs are so conspicuous and easily found 
owing to their white colour, they should be collected and introduced 
into places where grubs are numerous. 

Dvorxitchenko (M). HtKOTopbm HaSdKiAeHifl Hast mouepHOii. 

[Some Observations on Lucerne], H3T> pa 60 TT> AHflHHtaHCKOii 
OtlblTHOH CTaHUiu. [From the Work of the Andizhan (Fergana) 
Experimental Station.]— «TypneCTaHCKOe CenbCKOB Xo3ItiiCTBO.» 

[Agriculture of Turkestan], Tashkent, xii, no. 1, January 1917, 
pp. 22-35. [Received 12th July 1918.] 

In 1914 liypera (Phytonomus) mriabilis appeared in large numbers 
on the lucerne field of the Station and greatly injured the foliage. 
It was found that although mowing may be regarded as exercising 
some degree of control, it must be done while the larvae are still 
young ; otherwise they may complete their development and pupate 
on the ground. The larvae are very active and prefer warm spots, 
such as are exposed to the sun ; plants under trees were very little 
damaged, if at all. The first larvae in 1915 were noticed in the middle 
of March ; later they appeared to suffer from a fungus disease, from 
which about 65 per cent, perished ; another 9 per cent, were killed 
by an Ichneumonid parasite, Canklia curculwnis. In this connection 
attention is called to the fact that the mowing of lucerne may prove 
harmful to parasites, while insecticides may check the spread of 
beneficial fungi. 

Vassiliev (I. T.). rycenmia, npon3BOflflinaH « HBKaHny » xnoimaT- 
HHKa. [Caterpillars producing the Dwarfing of Cotton.]— 
— « TypRecTaHCKoe CenbCKoe Xo3rhctbo.» [ Agriculture of 

Turkestan ], Tashkent , xii. no. 1, January 1917, pp. 94-97, 1 fig. 
[Received 12th July 1918.] 

The caterpillars of a number of moths give rise to the dwarfing of 
cotton bv injuring the apical buds, thus preventing further upward 
growth and causing the plant to spread horizontally. In 
Transcaucasia and Turkestan this effect is most commonly produced 
bv the caterpillars of Phtyedra vilella, which in their early stages 
remain on the cotton foliage, passing later to the apical buds, of which 
each destroys several, and then penetrating into the stem where they 
bore a. short, mine. The caterpillars travel from one plant to another 
and when mature pupate in the stem. Their presence is indicated 
bv the brown excreta round the entrance hole. This pest breeds 
also on the fruits and stems of various malvaceous plants, particularly 
of Althea nudiflora, which latter, in the opinion of the author, forms 
its chief breeding place, and from there it invades cotton. Another 
insect damaging cotton in a similar manner is the caterpillar 
of Cmoecia steigana, which attacks the apical buds and 'young leaves, 
but seldom enters the stem. The presence of this pest can be detected 
bv tlie withered leaves, entangled with web at the ends of the shoots, 
which remain for a long time on the plant. This moth also breeds ou 
a number of weeds. In rare cases cotton is also injured by Eucosmu 
Ivchtvsana (Epiblema cirsima), which however does not injure the 
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apical bud, but mines the stem and frequently also the branches ; 
its usual host-plants are various species of Cirsium and Carduus. 
Cotton is occasionally injured by the caterpillars of Pyrausta nubilalis 
[Botys silMealis), which bore a long mine in the upper part of the stem, 
causing it to break and hang down. 

Gkatchev (A.). 0 HOBom cnocoSt yHHHicmeHifi capaHHM. (Mhkpo- 
6ionorMMecKiii hctoatj 6opb6bi ct capaHHed). [A new Method of 
destroying Locusts. (The Bacteriological Method).] — « Typae- 
CTaHCHOe CejlbCKOe X03fltiCTB0.» — [Agriculture of Turkestan], 
Tashkent, xii, no. 2, February 1917, pp. 110-116. [Received 
12th July 1918.] 

This is a plea for giving Coccobacillus aeridiorum, d’Herelle, a fair 
trial in Russia and for a careful study of its possibilities of checking 
the ravages of Dociostaurus (Stauronotus) mxtroccanus and Locusta 
(Pachylylus) migratoria in Turkestan. 

Lvap.ov (B.P.). OTHOtueHie aHTOMonoroBT. H-b HOBOMy MBTopy 6opb6bi 
Cb capaHHeBbIMH. [The Attitude of Eiftomologists to the new 
Method of controlling Locusts.] — « TypaeciaHCKoe CenbCKoe 
Xo3flHCTBO.» [Agriculture of Turkestan], Tashkent, xii, no. 6, 
June 1917, pp. 343-348. [Received 12th July 1918.] 

In this reply to the above article, the author expresses the opinion 
that the bacteriological method of controlling locusts has not yet 
been fully studied and that further careful scientific investigations are 
extremely necessary. For the time being the popularisation of this 
method is therefore inopportune, as tending to discredit the established 
remedial methods now in use. 

(IpoTHBOcapaHHeBbifl paoOTbl Bl 1917 ropy. [Anti-Locust Operations 
in 1917.]— « TypHecTaHCKoe Ce/ibCKoe Xo3hhctbo.» [Agriculture 
of Turkestan], Tashkent, x ii, no. 2, February 1917, pp. 139-144. 
[Received 12th July 1918.] 

Owing to a large outbreak of locusts in 1916, favoured by the weather 
conditions and by the absence of a proper campaign against the larvae, 
due to a variety of causes connected with the War, over 225,000 acres 
of land in the provinces of Samarkand and Svr-Darya were infested 
with egg-clusters. Such an extensive oviposition by locusts has not 
occurred since 1912, and the sum of £150,000 was assigned for the cam- 
paign in 1917. Of this over £50,000 was estimated to cover the cost 
of labour and over £25,000 that of insecticides. It was proposed to 
use Locustieide, Paris green, white arsenic and sodium arsenite for 
spraying and to spend about £16,000 on poisoned baits. 


Kt. Bonpocy o nocroflHHbix-b opraHH3aninxT> no 6opb6t ci> Bpepiue- 
JIHMH H 6 ont 3 HflMH CeJlbCK 0 -X 03 HMCTBeHHblXT> paCTeHiB B}> TypKB- 
CTaHCKOMTj Kpah. [On the Question of the permanent Organisa- 
tions for the Control of Insect Pests and Diseases oE cultivated 
Plants in Turkestan.] — « TypaeCTaHCKOe CejlbCKOe X 03 BiiCTB 0 .» 
[Agriculture of Turkestan], Tashkent, xii, no. 2, February 1917, 
pp. 144-148. [Received 12th July 1918.] 

The full text of the regulations governing the organisation of local 
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bureaus for the control of pests in Turkestan, as agreed at the Provin- 
cial Interdepartmental Conference at Tashkent [see this Review , Ser. A, 
v, p. 304] is given, and also the estimated budgets of the bureaus, 
the maintenance expenses of each of which is placed at about £2,200. 
Three local bureaus are projected, one for each of the provinces of 
Syr-Darya, Samarkand and Fergana, The total cost of the whole 
organisation amounts to from £7,500 to £8,000. 

T. S. 0 capaHHeBbIXTj pa 60 TaX"b Bt Eyxapt. [On Anti-locust Measures 
in Bokhara.]— «TypHeCTaHCK 0 e CejlbCKOB Xq3RHCTB0.» -Agricul- 
ture of Turkestan], Tashkent, xii, no. 4-5, April-May 1917, p. 310. 
[Received 12th July 1918.] 

This is a note recording the completion of the anti-locust operations 
in Bokhara in 1917. Owing to the exceptional drought and the absence 
of grass, the pests cither did not hatch at all, or perished in the early 
stages ; consequently in many localities no operations against them 
were necessary. 

Smirnov (D.). Onurb onuneHifl xnoiwa ctpHbim. UBtTOMi. npoTUBb 
nayTHHHaro xneuta , ero peaynbTaTbi , aHann3T> pocia h nnopo- 
HOLueHin xjionxa ntToirb 1914 r. bi> Mypra6cK0Mi> (6biBwerb 
I’ocyflapeBOM'b) MrfeHiH. [An Experiment on dusting Cotton 
with Flowers of Sulphur against Tetmnychus, lelarius, L., its 
Results, Analysis of the Growth and Harvest of Cotton in the 
Summer 1914 on the Murgab (late Imperial) Estate.]- «Typne- 
CTaHCKoe CenbCKOe Xo3HiiCTBO.» [Agriculture of Turkestan], 
Tashkent, xii, nos. 4-5, 7-8, April-May, July-August, 1917, 
pp. 214-22G, 423-428, 10 figs. [Received 12th July 1918.] 

These are the first two instalments only of this article on the effect 
of sulphur on Tetranychus telarius and the conclusions arrived at 
are incomplete. 

Former experiments by the author and K. E. Demokidov, under- 
taken in 1912-13, established the fact that dusting with sulphur 
is an effective remedy against Tetranychvs lelarms, being especially 
destructive to tbe eggs, which turn red and shrivel within a few days 
after the treatment. Laboratory experiments show that eggs of this 
mite are affected in the same way by the action of sulphur dioxide gas. 

Although the results of these experiments seemed conclusive, it 
was found necessary to repeat them under various conditions of 
cotton cultivation and at different seasons. The chief damage done 
by the mites consists in the dropping of buds and flowers, while the 
defoliation of the plants is harmful only in June and July, and this 
occurs only exceptionally. Further, various enemies greatly reduce the 
numbers of the mites towards the end of July, and it would therefore 
appear that the end of June is the most suitable time for appl ying 
the sulphur. These natural enemies include larvae and adults of 
Scymmts and Coccinellu, larvae of Chrysopt, a Cecidomyid, the larvae 
and adults of Antbooorid bugs, and a small spider. 

In 1912-13 it was found that the mites winter on the under side of 
the leaves, and consequently an outbreak in one year is followed 
by infestation of the plants next year, if sown on the same field. Before 
the appearance of the cotton seedlings the increase of the mites depends 
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on the number and kinds of weeds surrounding the plantation ; thus 
the wet spring of 1913, owing to a large growth of weeds, led to a 
severe outbreak ; while in 1914, the spring droughts and the scarcity 
of weeds resulted in a very belated and limited appearance of the 
pest. The destruction of weeds by ploughing early in spring is 
accordingly an effective remedy. 

The experiments of 1914 were conducted on two plots, one. of which 
was watered thrice, and the other twice. A detailed description of 
the plots and the weeds overgrowing them is given. Amongst the 
latter, special mention is made of Sanssurea aimra, L., on the leaves of 
which the mites breed only in spring until May. In so far as the 
growth of the plants is concerned, both the dusted and undusted 
plants of the plot subjected to three waterings were practically of the 
same height, while of the plants with two waterings the undusted 
ones were higher than the dusted. Evidently the sulphur affects 
the growth, and the additional watering gives the plants sufficient 
strength to withstand this effect. The number of leaves is also 
reduced by dusting, though at the same time it saves some of them 
from dropping and by destroying the mites allows the plant to 
produce more foliage. As to the pest itself, the results tend to show , 
that the absence of sufficient moisture favours its development ; and 
that, dusting with sulphur destroys the mites and decreases the injury 
to cotton. 

The conclusions as to the effect of the combined dusting and 
watering on the buds and flowers cannot be summarised, as they 
are not complete. 

van Hall (C. J. J.). Ziekten en Plagen der Cultuurgewassen in 
Nederlandsch-Indie in 1917, [Diseases and Pests of cultivated 
Plants in the Dutch East Indies in 1917.] -Meded. Laboratoriim 
i oor Plantenziekten, Buitenzorg, no. 33, January 1918, 42 pp. 

Owing to the wet east monsoon [dry season] of 1916 and the pro- 
longed rains during the west monsoon of 1917 insect injury was less 
severe than in previous years. Hekpeltis, however, was an exception 
and did much damage to tea. The locust infestation of teak, Hevea 
and coconut was negligible, whereas it has been noticeable everywhere 
m 1915. The inadequate shipping facilities and consequent accu- 
mulation of produce resulted in greatly increased loss through insects, 
hut the experience of 1916 having led to universal fumigation with 
carbon bisulphide, tobacco of the 1917 crop suffered little from 
Lasiodenm [serricerne] and Setomorpha [tnargalaestriala]. Potatoes 
were seriously attacked in some districts by a Coceinellid, Bpilaphm 
sp. Arachis hy-pogaea planted at the beginning of the east monsoon 
[about mid-April] was injured by a Typhlocybid leaf-hopper, about 
25 per cent, of the crop being lost. 

Cacao suffered less from Hekpeltis, and a reduction of infestation 
was observed in estates where measures were taken against the 
gramang ant [Plagiolepis longipes], and the black cacao aift [ Dolichoderm 
biliibercidatus] -was introduced. Borers were unimportant ; Zeuze.ra 
was less abundant and Phassus damor was reported once only. In 
the dry season a Diaspine scale occurred abundantly in some localities 
and was followed by a fungus infestation. Teak forests were infested 
as usual by Caktermes tectonae, Dwinitus ceramiats, Wlk., and 
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Hyblaea puera, Gram. It is certain that the yearly destruction of 
the young leaves hy the latter moth must be detrimental to the 
production of timber, nor can the injury done by G. tectome be 
unimportant. Infestation by the locust, Cyrtacanthacris nigricornis, 
was not observed, the outbreak having ended with the wet weather 
in 1915 and 1916. In gambir [Uncaria] plantations on the Sumatran 
east coast, the Capsid, Hebpeltis sumalmmts, Roepke, was noticed, 
and experiments showed that this insect attacks tea in preference 
to gambir [see this Review, Ser. A, vi, p. 38], Hevefi was practically 
free from insect attack ; one.ca.se of infestation with Coptotermes gestroi 
was reported, while Oecophylla [snuiragdina] was often troublesome 
to workers in rubber plantations. Kapok [Erwdendron anfractuosum] 
in nurseries was infested by the scale, Pseudococcus ( Daciylopius ) 
admidum. Glycine soya was injured by Agromyza. Cinchona 
was attacked by Hebpeltis antonii and by the mites, Tetranyckus 
telarius (bimKiihtus) (cassava mite), Tarsonemus translncens and 
Brevijralpus obovalus ; T. telarius was the most injurious of these. 

Coconut pests included a Hispid, the Dynastid, Oryctes [ rhinoceros |, 
the Curculionid, Rhynehophonis [ferrugineus], the Pyralid, Melissv- 
blaptes [rvfovemlis], and Brachartona catoxantha. The last-named 
moth occurred in a great many districts ; a fairly successful remedy 
was the removal and burning of infested leaves. 

Coffee pests included Plngiolepis bngipes ; Coccus (Lemiium) 
midis ; Oecophylla [smaragdina] ; the Nematode, Tybnchus coffeae ; 
Pseudococcus sp, ; and the coffee beetle, Araecenis sp. Nipa palms 
on the east coast of Sumatra were attacked by B. catoxantha. Rice 
was infested by a Cecidomyid midge ; leaf-eating caterpillars ; the 
larvae of beetles, apparently Holotrichia helkri and Anomala atm- 
virens ; the bug, Leptocorisa acuta ; and Hesperid caterpillars, 
Tobacco was infested by Thrips, Prodenia, Agrotis and Helwthis. 
Tea pests included Hebpeltis, Eriophyes (Phybplus) carinalm (purple 
mite), Tarsonemus translncens (yellow mite), Tetranyckus telarius and 
Brevipalpus obomtus. Tephrosia caiulida, which is becoming popular 
as a green manure crop, suffered severely from the Tephrosia beetle 
( Araecenis fasciculat us). 

The following are some of the timber pests observed : — Zeuzera cojfeae 
in Toom sinensis and Swietenia makagoni, the latter tree being 
attacked also by a borer of the genus Heterobostrichus or closely 
allied to it. The seeds of various Leguminosae were infested by 
seed-borers. Those of Acacia leucophbea, A. tomentosa, Albizzia 
procera and A. lebbekoides were attacked by a small beetle, thought 
to be a Bruchid, while a larger species, apparently Pachymerus 
( Caryoborus ) gonagra, if., was found in the seeds of Bauhinia malabarica 
and Acacia tomentosa. Timber was also attacked by a Hepialid 
root-borer apparently identical with Phassus damor, Moore. 

Illingworth ,(J. F.). The Leather Beetle (Dermestes vulpinus, F.), a 
Troublesome Pest of Dried Fish in Hawaii. — Proc. Hawaiian 
Enlom. Soc- for the Year 1917 , Honolulu, iii, no. 5, April 1918, 
pp. 375-378. 

Dermestes vulpinus, F., which is well-known as a leather pest in the 
United fjtates, and has caused much damage in warehouses for hides 
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in London, is very destructive to dried fish in Honolulu. Newly 
emerged beetles were confined in glass jars and their life-history 
studied. After a pre-oviposition period of some ten days, eggs arc 
laid in any available crevice and hatch in about three days. The 
larvae moult six times and then leave their food in order to pupate, 
sometimes boring into cork or wood to find a hiding place. The com- 
plete life-cycle requires 64 days. Adults were kept for 3 months 
in the glass jars without water or air, hut abundantly supplied with 
dried fish. Apparently they can subsist and reproduce generation after 
veneration in this way. 


Swezey (0. H.). New Records of Insects on Kauai.— Proc. Hawaiian 
Entom. Soc. for the Year 1917, Honolulu, iii, no. 5, April 1918, 
pp. 379-380. 

The Icbneumonid, Cremastus hymeniae, was found abundantly 
parasitising Nacolaa ( Omiodes ) blackbvrm (coconut leaf-roller). One 
example was bred from Cryplophlebia illepida in a pod of Acacia 
farnesiana. Pseudogonatopus hospes , a Chinese liryinid parasitic on 
the sugar-cane leaf-hopper [ PerkinsieUa m<xharividd\, occurred in 
cane-fields. A hyper-parasite on Dryinids, Helegomtopus pseudophanes, 
also occurred. The Tachinid imported from New Guinea, Ceromasia 
sphenophori, was found parasitising both larvae and pupae of Rhabdoc- 
mnis obscurus (sugar-cane borer) in the bases of petioles of coconuts. 
This is the first record in the Islands of this fly attacking the borer 
larvae in any other plant than sugar-cane. The Pompilid wasp, 
Psamtnochares luctuosus, was observed in cane-fields. Sarcophaga 
hmnorrhoidalis was attracted abundantly in some localities to the 
juice on the cane in cane-cars at the mills. The grasshopper, Atraclo- 
trnrpha cremticeps, is recorded for the first time on any of the Hawaiian 
Islands except Oahu. The same may be said of Gryllotalpa africana 
(mole-cricket). 

Timberi.ake (P. H.). Notes on Some of the Immigrant Parasitic 
Hymenoptera of the Hawaiian Islands. — Proc. Hawaiian Entom. 
Soc. for the Year 1917, Honolulu, iii, no. 5, April 1918, pp. 399-404. 

A comparison of the introduced or immigrant Hawaiian parasitic 
Hymenoptera with United States types has resulted in a certain 
revision of the identification of several species. The Ichncumonid, 
Uemiteles tenellns, Say' (variegatus, Ashm., melitaeae, Ashm.) is the 
name adopted for the Hawaiian parasite belonging to this genus ; 
it is frequently reared in the Islands from cocoons of Chrysopa 
microphya. Angitia polynesialis, Cam. ( A . plulellae, Vier., A. heUulae, 
Vicr.) is usually bred from Plulelh maculipennis, Curtis, in Hawaii 
as in the United States. It is not unlikely that this species occurs 
in Europe and an earlier name may possibly be found for it. The 
Braeonid, Diaerelus chenupodiaphidis, Ashm., and not D. mpae, Curtis, 
is reared in Hawaii from Aphis brassicae, L. , and Myzus ( Rhopalosiphnm ) 
persicae, Sulz. A small species of Opius that has recently been bred 
from Agromyza on Lantana is considered to be most probably a new 
species close to 0. nanus, Prov. The Pteromalid, Pachyneuron 
siph&wrphorae, Ashm., of which P. micans. How., is considered a 
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synonym, is a hyper-parasite of Aphids and in Hawaii attacks Ephedrus 
incomplete and Diaeretus chenopodiaphidis. Encyrtus infelu, 
Embleton, which was wrongly determined by Ashmead as Encyrtus 
f uscus, How. , is parasitic on Saisselia hemisphaerica, Targ. Dinocampus 
terminate, Necs, of which Perilitus americmus, Riley, and Euphoms 
sculptus. Cress., are synonyms, was probably introduced from North 
America with Olla abdominalis, Say, but now usually attacks another 
Coceincllid, Coelophora inaequalis, F. The Aphelinid, Prococcophagv.s 
orienUilis, How., which has been variously recorded in local literature 
as Coccophagm orientalis, Anemtus sp. and A. ceroplastae, is one 
of the most efficient Coceid parasites in Hawaii, with a wide range of 
hosts. 

Crawford (D. L.). The Jumping Plant Lice (Family Psyllidae) of the 
Hawaiian Islands. — Proc. Hawaiian Entom. Soc. for the Year 
1917 , Honolulu, iii, no 5. April 1918, pp. 430-157, 1 p ale. 

The probable evolution of the species of Psyllids found in Hawaii 
is discussed. A synopsis of the genera is given and a key to the species 
occurring in the Islands. 

Fuli.away (D. T.). A New Genus of Pteroptricine Aphelininae 
(Hymenoptera).— Proc. Hawaiian Entom. Soc. for the Year 1917, 
Honolulu, m, no 5, April 1918, pp. 163-461. 

Pseudopteroptrix imitatrix, gen. et sp. n., is described, having been 
bred from the scales, Howardia biclam and Aspuliotus twptKt. It is 
compared with Pteroptrichoid.es perkinsi, Fullaway, bred in 1913 
from Leuaispis indim (?) on a Bombay mango, and, since then, from 
MorganeUa longispinn. 

Beidweli. (J. ('.). Notes on the Bruchidae and Their Parasites in the 
Hawaiian Islands. Proc. Hawaiian Entom. Soc. for the Year 1917, 
Honolulu, iii, no. 5, April 1918. pp. 405-505. 

No Bruehid is endemic to the Hawaiian Islands, but various species 
have become established there and several have been intercepted in 
quarantine. A key is given to the species found in Hawaii, which 
include : Bruchus obtectus, Say (common bean bruchus) ; B. chinensii, 
L. (cowpea bruchus) ; B. qmdnmaetilatus, F. (four-spotted bean 
bruchus) ; B. prosnpis, Lee. (mesquite or algaroba bruchus) ; Pochy- 
merus (Caryoborvs) gomu/m, F. (tamarind bruchus) ; B. pruinintts, 
Horn ; an undetermined species closely related to B. ornatus, Boh,, 
which is referred to in this paper as the Dolichos weevil ; and a 
small species perhaps identical with Spermophagus (Zabrotes) pedoralis, 
Sharp. Besides these, B. pisorum, L., and B. rufimanus, Boh., occur 
frequently in imported peas (Piswn sdlimrn) and broad or hoTse 
beans ( View faba). 

Bruchus pruinimis was swept from beneath bushes of Leucaena gl/mca, 
and has since been taed in large numbers from its seeds. Eggs of this 
species have also been found deposited upon the seeds of indigo 
(Indigofera anil) and attacking the seeds of Sesbania sesban in the open, 
in California it is recorded as breeding in the seeds of the desert 
iron wood (Olmya tesota), black locust (Eobinia pseudacacia) and 
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some introduced species of Acacia. B. pruininus has been induced 
in captivity to oviposit upon 44 species of seeds, which are given 
in a table ; of these probably only Desmanthus virgatus and Alhizzia 
snponaria will be found infested naturally. The adults in nature 
visit the flowers of the host-plants and feed on the pollen ; they 
probably live for a month or more. None of the plants upon which 
iJ. pruininus breeds in Hawaii is of any particular economic value 
at present; whether it will continue to breed in stored seeds' 
indefinitely remains to be seen. 

The Dolichos weevil has been bred from the beans of a white variety 
of Dolichos lablab which is used to some extent as food. The eggs 
are laid in masses on the pods while these are still quite green ; all 
the larvae from an egg-mass enter a single bean and develop there, 
practically destroying it during their development. The greatest 
number of adults emerging from any one bean was 14 ; they make 
their exit from the pod by cutting circular openings similar to those 
made in emerging from the bean. Though D. lablab is the usual 
host, eggs have also been found on pods of the lima bean ( Phaseolus 
Immlm). In captivity it has been bred from pigeon pea [ Cajanus 
indicia], cowpea [Vigm sinensis], soy bean [ Glycine hispida], chick pea 
[Cicer arietinum], adsuki bean [ Phaseolus angularis], broad bean, 
mung bean [Phaseolus aureus ] and common pea. It could not be 
induced to breed in common beans. This beetle is short-lived in 
confinement, and the author doubts whether it will succeed in main- 
taining itself in storage ; 40 to 55 days seems to be the period required 
for its development from egg to adult dining the cooler part of the 
year in Honolulu. 

Bruchus obteclus has been frequently bred from stored beans ; 
eight or ten generations may be produced in a year, breeding being 
continuous in stored beans infested while in the field. Lima and 
tepaiy beans [ Phaseolus acutifolius var. latifolius] are readily infested 
experimentally and the former have been found appreciably injured 
in the field. Individuals developing from Lima beans are found to 
be smaller than those from common or tepary beans ; this is true 
also of B. qmdrimaculalus and the Dolichos weevil bred from this 
host. 

Bruchus chinensis has been recorded previously breeding in various 
peas and beans ; in Hawaii it frequently attacks pigeon peas in the 
field, eggs being laid either on the unbroken pod or, if the pod has 
burst open, upon the peas. Adults developing from these eggs mate 
and oviposit before cutting their way out of the pod. The author 
has secured oviposition upon 40 species of leguminous seeds, adults 
having been bred from Phaseolus articulatus, P. aureus, Vigm sinensis, 
Cajanus indicus, Glycine hispida, Cicer arietinum, Vicia faba and 
Pisum sativum. Attempts to secure breeding in common beans, 
lima and tepary beans, all failed. B. chinensis requires only 29 days 
to complete its’ life-cycle during the winter season. In storage, seeds 
are found much more heavily infested with B. quadrimamlalus than 
with B. chinensis, though why this should be is not known, since when 
adsuki beans were placed with large numbers of adults of both species, 
many examples of B. chinensis emerged from the infested beans. 

Bruchus qvadrimaeulatus has been recorded only as a pest of stored 
beans and peas, and has in no case been found ovipositing upon the 
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pods of its host-plants in the field. The same is recorded from India, 
though in North America it readily attacks its host in the field. It, 
has been recorded as breeding in stored cowpeas and peas and the 
author has bred it experimentally from the same hosts as those 
recorded for B. chinensis and also from Phaseolus lunatus, P. aculi- 
folius , Vigna lutea, Dolichos hblab and D. sudanensis ; from 40 to 
50 days is required for the life-cycle during the winter season in 
Honolulu. 

Bmchus prosopis has been known for many years in Hawaii as a 
serious enemy of algaroba ( Prosopis juliflora ). It has also been recorded 
as breeding in pigeon peas. Normal oviposition of this species was 
difficult to secure experimentally ; apparently the ' female deposits 
eggs through accidental openings in the cuticle and fibrous layer 
of the pod. 

A species of Spermophagus has been found infesting various beans 
grown on the Agricultural Experiment Station grounds ; these had 
been infested during storage and were very much damaged. If, as 
the author suspects, the Brucliid concerned is S'permophagus ( Zabrotes ) 
pectoralis, Sharp, it has been previously bred from beans and cowpeas. 
The author has reared it experimentally from Phaseolus vulgaris, 
P. lunatus, P. articulalus, P. acutifolim, Vigna chinensis, Cajatms 
indicus, Glycine kispida, Cieer arietinum and Pisum sativum. 

Pachymerus (Caryoborus) yonugra breeds in the seeds of several 
trees and shrubs, including Tamarindvs Miens, Cassia nodosa, 
C. fistula, C. grandis, Acacia farnesiana, Prosopis juliflora, Bauhinia 
tomentosa, B. monandra and Caesalpinia pukherrima. Eggs are laid 
indiscriminately on the pods of its host-plants, sometimes on the 
seeds and frequently in other places where the larva has no chance 
of finding food. The larval stage is passed within the seed ; this, how- 
ever, is usually too small to contain the pupal cell, which is therefore 
constructed partly within and partly outside the seed, by scraping 
away a circular patch on the pod until only a thin membrane remains, 
through which the adult emerges. 

Parasites of Bruebids in Hawaii include Uscana semifumipennis, a 
Trichogrammatid egg-parasite that has been established for some 
years and is now parasitising about 90 per cent, of Pachymerus ganagra, 
and also attacks the eggs of Bmchus pniininus, B. chinensis and the 
Dolichos weevil ; it probably attacks any species that deposit their 
eggs on the surface of pods and seeds in the field and constitutes a 
valuable addition to the parasitic fauna of the Island, particularly 
as it seems to be the only known egg-parasite of Bruchids. 

A Braconid, Heterospilus prosopidis, was bred from sweepings of 
Bmchus pruininus; and has since been bred in Honolulu from 
B. prosopis in the pods of Prosopis juliflora, from the Dolichos weevil 
in the beans of Dolichos lablab within the pods, from B. pminnws 
in the seeds of Lcucaenu glaucu on the ground, and from B. chinensis 
in pigeon peas. The method of oviposition is described ; as the host 
can only he attacked during the short period when the membrane 
of the pod is sufficiently thin for the chart ovipositor of //■ prosopidis 
to penetrate it and reach the host, the extent of para situation only 
reaches 10 to 15 per cent. It cannot therefore be considered of great 
importance in the control of Bruchids and it is not considered likely 
to attack them in stored peas and beans. In captivity, H. prosopidis 
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will oviposit in the cocoon of Pachymerus gonagra, though it is not 
known whether it will develop at the expense of this host, nor whether 
it will attack it in nature. Probably it will attack other species of 
Bruchids whenever conditions are favourable in the field. Three 
distinct larval stages have been observed in H. prosopidis and there 
are doubtless one or two intermediate stages. The full-grown larva 
spins its cocoon within the pupal chamber of the host and the adult 
emerges from the seed or pod of the host plant through a circular 
emergence hole somewhat smaller than that of the host. H. prosopidis 
varies in size in accordance with that of its host, those from B. prosopis 
(the largest of its local hosts) being much larger than those from 
B. pruininus. 

A species of Scleroderma bred from Pachymerus gonagra was 
found to differ from the known Hawaiian species that are endemic 
and parasitic upon Lepidopterous larvae ; this is believed to be an 
immigrant species, perhaps from the Orient, and is here described as 
Scleroderma immigrans, sp. n. This species does not parasitise more 
than about 10 per cent, of the cocoons of P. gonagra in the locality 
examined, and it is not recorded elsewhere in Honolulu upon this 
host. Five adults of a Eupelmine have been bred from Bruchus 
prosopis , and the same parasite has been bred from B. pruininus 
under natural conditions, and also from cocoons of Pachymerus gonagra. 
This species, originally described as Enpelminus swezeyi, Crawf., 
differs so much from the type of the genus that a new one, Charilo- 
podinus, is created for it. The author takes the opportunity of 
describing a new species of this genus from China, Chnritapodinus 
terryi, sp. n. It is doubtful whether C. swezeyi is more than an 
occasional parasite of Bruchids. 

Pteromahds attacking Bruchids include a species doubtfully referred 
to Pteromalus calandrae, bred from Bruchus qmdrimaculatvs infesting 
pigeon peas in storage ; this species has also been bred experimentally 
from the Dolichos weevil and from Bruchus chinensis. The early 
larval life is spent as an internal parasite of the Bruchid larva ; when 
nearing maturity the Pteioraalid larva emerges from its host and 
completes its development externally. Another undetermined Ptero- 
malid has been bred from BrucMis pruininus in seeds of Sesbania 
sesban, hanging in partly opened pods on the tree. 

A mite, Pediculoides verdricosus, is found to cause, much destruction 
among all stages of many Bruchids, as well as of their parasites. These 
mites affect the beetles more generally in some seeds than in others, 
according to w'hether the texture of the seed permits ready entrance 
or not. Any introduction of the larval parasites of Bruchids would 
have to he carried on with particular care in order to reduce the 
attacks of this mite upon them. 

This paper concliftles with observations on the opposition habits 
of Bruchids with special reference to the fact that this is often effected 
m totally unsuitable places, while species such as Bruchus pruininus 
deposit eggs on Ipomoea seeds, castor beans, and seed# of Cassia 
guinea, in which the larvae cannot survive, or on indigo seeds which 
produce only an undersized adult. This characteristic may enable 
the species to live on unusual food when its own food-plant fails, and 
may also permit a wider dispersal of the insect. 

Certain Bruchids are remarkable for attacking the seeds of palms ; 
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Pachymerus ( Caryoborus ) curvipes attacks several species of palm 
nuts, including the coconut ; P. (C.) bactris and P, (ft) hteomarginatus 
have been bred from the seeds of the palm, Copernicia cerifera, and 
an undetermined species — like the others, from South America— 
destroys the vegetable ivory nut [Phytelephas macrocarpa), while the 
North American P, (ft) arthriticus feeds in the larval stage in the seeds 
of palmetto [Sabal palmetto ]. 

The Bruchids are without doubt descended from a Chrvsomelid 
group in which the larvae attacked the green pods of legumes, and 
the oviposition of such species as B. obtechis, the eggs of which are laid 
in the crevices of pods of the host-plant, may perhaps represent the 
primitive method of egg-laying, from which later forms developed in 
which the eggs were cemented to the larval food. It seems evident 
that the evolution of the Bruchids has proceeded in directions limited 
by the peculiarities of the Leguminosae, and there is an interesting 
field for work in the investigation of the factors that limit the attacks 
of the different species. Bruehid injury is undoubtedly largely 
influenced by the structure of the pods and their behaviour upon 
ripening. Thus, Prosopis juliflora is not naturally attacked by Bruchus 
pruininus because of its non-dehiscent pods, but it readily breeds in 
these seeds when the coverings are artificially removed ; and this is also 
true of the peanut [Arachis hypogaea j and of Desmodhtm uncinatum. 
B. pisorum apparently always oviposits upon the pods, B. pruinims 
apparently always upon the seed, while, the Dolichos species, B. chinensis 
and Pachymerus gonagra, may oviposit upon either the seeds or 
pods. Bruchus pisorum oviposits only upon the green pods of its 
host-plants ; these plants are but rarely cultivated in the Islands and 
if this species should be imported in peas it would seldom be able 
to find conditions under which it could breed. This may he the 
reason for its not yet having became established. 

A table is given showing the results of experiments with various 
seeds. 

Bridwell (J. C.). Insects in Relation to Problems of Storage ot Food 
in Hawaii. — Proc. Hawaiian Entom. Soc. for the Year 1917 
Honolulu, iii, no. 5, April 1918, pp. 506-509. 

A considerable number of species of insect pests of stored-food occur 
in Hawaii ; in the present paper they are not considered separately, 
hut since they re-act in different ways to the process of sterilisation, 
the measures resorted to must he adjusted to the most resistant. The 
most likely pla 9 e for infestation is in the mill ; the store and the home 
are generally less dangerous. An increasing number of mills and 
factories sterilise their products before they are placed on the market. 
Since food may become infested either by the adult insect gaining 
access to the food and ovipositing thereon, or by the larvae entering 
through crevices in the containers, it is essential that all stages of the 
insect must be destroyed in the food, and re-infestation from without 
must be prevented. The most successful methods of destruction of 
insects in food are sterilisation by dry heat and fumigation with 
carbon bisulphide or with hydrocyanic acid gas. If any insect is 
subjected to a temperature of 110° F. long enough for the beat to 
penetrate its tissues, it dies ; in practice it is desirable to use somewhat 
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higher temperatures so as to secure quicker penetration of the food 
material by the heat. Peanuts in loose piles can be successfully steri- 
lised without injury if they are subjected to a temperature of 125° F. 
for 6 hours. Small quantities of cereals and flour can be sterilised in an 
oven, provided that the heat used is not sufficient to cause scorching. 
If the dried foods imported into the Islands could be sterilised in a 
properly constructed plant before being distributed to the stores, 
much of the present loss would undoubtedly be obviated. Occasion- 
ally food can be sterilised by spreading it out on a dark background 
exposed to direct rays of the sun. This method has been used with 
some success in the case of weevil-infested beans. Moist heat is 
seldom successful on account of its tendency to produce mould in 
the food. 

An objection to fumigation is the uncertainty of its effects, and the 
fact that it is not an advisable method where long continued storage 
is required. Carbon bisulphide, in the proportion of 2 lb. per 1,000 
cubic feet, kept in tight receptacles for not less than 48 hours, will 
ordinarily sterilise bags of grain, destroying all insects. Hydrocyanic 
acid gas fumigation, which is too dangerous to be recommended for 
home use, has a high penetrating power and is a much more deadly 
poison than carbon bisulphide. For fumigation in mills, the amount 
of gas produced by 1 oz. potassium cyanide and 1 oz. .sulphuric acid 
in 3 oz. water for each 1,000 cubic feet, has given satisfactory results. 
A sterilised food product will, however, become re-infested in Hawaii 
within a few months, if not protected in some manner, unless sterilised 
in hermetically-sealed tin containers. 

The author points out the necessity of the problems discussed in 
this paper being studied by an entomologist who could devote his 
entire time to the subject, our present knowledge being confined to 
the incidental observations of those who are devoting the greater part 
of their attention elsewhere. 


Fullaway (D. T.). Division of Entomology. — Hawaiian Forester <& 
Agriculturist. Honolulu, xv, no. 3, March 1918, p. 64. [Received 
18th June 1918.] 

During the month of February the insectary handled35, 300 pupae 
of the melon fly [Dacus cticurbitae], from which were bred 1,214 
individuals of Opius fletcheri. The parasites distributed included : 
0. j fetcheri, 1,032 ; Diachasma fullawayi, 280 ; D. tryoni, 330 ; Opius 
hi mUis, 25 ; Paranagrus (corn leaf-hopper parasite), 17,350. 

Lounsbury (C. P.), Division of Entomology. Annual Report, 1916- 

1917. — Union S. Africa Dept. Agric. Rept., Cape Town, 1918, 
pp. 93-105. [Received 17th June 1918.] 

Nursery inspection during the year resulted in quarantine being 
applied to 15 nurseries in which red scale [Chrysompha&s amantii ] 
was the chief source of trouble, being the only cause of quarantine 
in 9 cases, and partly the cause in 4 others, while pustular oak scale 
[Asterolecanium mriolosum ] led to quarantine in one other case. 

Chrysomphalus dictyospermi (Spanish red scale) has been found on 
peach, mango, avocado pear, guava, rose and a number of other 



358 


ornamental plants, but not on citrus, though originally placed on the 
quarantine list as a potential pest of citrus. Pernicious scale [Aspi- 
diotus perniciosus] having been found in one of the Pretoria nurseries, 
all susceptible plants" from the threatened premises were inspected 
and fumigated before leaving the area. No change in the rules and 
regulations governing the introduction of plants and fruits from 
overseas rvere made during the year, except in the case of potatoes. 
The regulation prohibiting the importation of apple stocks took effect 
from 1st October 1916. 

Pests intercepted during plant inspection included Aspidiotus pyri ; 
A. ostreaefornm ; Eulecanium (Leavnium) bitaberculatum ; Pulvimria 
estvlcte on fruit-tree stocks from France ; Lecanium sp. on currants ; 
Aulacaspis pentagona on wistaria ; and Selermpidus articulalus on an 
unrecognised plant ; Cfoysompltalus aonidum {ficus) on palms ; and 
several unidentified scales on other plants. The usual pests were 
intercepted on imported fruit, including codling moth (Cydia pomonella) 
in apples, and red scale [Chrysomphalus aurantU], oleander scale 
[Aspidiotus hederae], mussel scale [Lepidnsaphes], Parlaloria pergtmiki, 
P. zizyphus, Chrysomphnlus aonidum and C. dictyospermi (Spanish 
red scale) on citrus fruit. 

The regulations restricting the removal of apples, pears and quinces 
into certain areas of the Union as a means of retarding the spread 
of 0, pomondia were extensively amended and these areas have since 
been further contracted, a revised poster acquainting the public with 
such regulations being published in May 1916. This moth, having 
now spread into practically all districts where the growing of apples 
and pears is an industry of real importance, it is doubtful if any 
good purpose is served by these regulations. 

The migratory red locust (Cyriacanlhacrw (Schislocerca) septem- 
fasciata) was apparently absent from S. Africa during the season, 
1916-17. The closely allied N. African migratory locust, Schistocem 
peregrim, was troublesome in Egypt and British East Africa. It is 
not known whether these species overlap in distribution, but it was 
probably one of them which was reported by troops in German East 
Africa. 

Locusta pardalim (brown locust), the common migratory locust of 
inland parts of the Union, w'as again widespread, though, taken as 
a whole, the outbreaks of the pest were not nearly so severe as in the 
previous season. Provisions of the Agricultural Pests Act, 1911, 
impose on occupiers of land the destruction of immature locusts that 
occur thereon, in consultation with, and on the advice of the Depart- 
ment of Agriculture, the material for such destruction being provided 
by the Department free of charge, and consisting of a sweetened 
solution of sodium arsenite and the loan of bucket pumps [see this 
Review, Scr. A, v, p. 545], 

L. pardalim normally hibernates in the, egg-stage, and hatching 
occurs when warm weather sets in and the soil is well moistened, 
and is therefore dependent on the rains. The flying stage is reached 
in about 6 weeks, when mating takes place, oviposition occurring a 
a few weeks later. There are usually two generations in the year, 
the number being controlled by moisture and temperature conditions. 
In the year 1916-17 a third brood is thought to have developed in 
some localities. This locust is pre-eminently gregarious and until 
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within the last few years was not suspected of living in a solitary 
state ; single specimens met with were thought to be stragglers from 
swarms. Recent observations have shown, however, that the insect 
not uncommonly lives a solitary, or practically solitary, existence 
throughout life, individuals in various stages of development having 
been found singly 50 miles and more from where any swarms had 
been known for years. These examples are often distinguishable 
from typical swarm individuals by the possession of protective coloura- 
tion. The conclusion has been gradually reached that swarms arise 
by a rapid increase and gathering together of solitary locusts. Small 
swarms tend to appear in semi-arid parts of the country in the season 
following the break-up of a very prolonged drought. The first 
observed swarms are usually loosely formed, and occur at the same 
time as numerous clusters and solitary specimens, all apparently 
of local origin. In the following season an extensive visitation of 
tvpical swarms may be expected, the position being complicated by 
migrations of swarms from one part of the country to another, many 
outbreaks being due entirely to migrants from a distance, 

A repetition of the extensive outbreak of 1915-16, when about 
28,000 swarms were destroyed, was expected the following year from 
eggs deposited by the swarrns that escaped in numerous localities 
over an area of about 100,000 square miles, and preparations were 
made accordingly. The outbreak that materialised was less severe 
and less widespread than was expected. A table showing its incidence 
is given, covering the whole locust season from August 1916 to June 
1917. 

Natural enemies exercised but little control during the season. 
Woklfahrtia bnmnipalpis, Mcq. (locust fly) was observed issuing from 
egg-deposit, sites in one area of severe infestation, but the thorough 
destructive work necessary involved the sacrifice of this parasite. 
Large locust birds (storks) were not uncommon in some districts, 
but only a few were reported from the locust-infested area. Baboons 
wore credited with considerable beneficial work in one area. 

The poison mixture supplied by the Department of Agriculture 
consisted of 5 lb. sodium arsenite, 80 per cent, strength, dissolved in 
half a gallon of water and mixed with a solution of 10 lb. sugar in one 
gal. water. In use this syrup was diluted in the proportion of one 
part to 50 parts water, at which strength it acts as a stomach poison, 
killing a locust in from 1 to 4 days. Farmers, however, often use it 
' at a greater strength, when it acts as a contact insecticide, but this 
use is to be deprecated owing to the risk of poisoning stock. 

The cost, to the Government of the 1916-17 campaign was fully 
£8,000, and this should be considered largely as insurance against 
damage that might have been done by the resulting migrating swarms, 
and as a measure against an overwhelming visitation of the plague 
m the following season, the destruction of a single swarm in one season 
preventing the equivalent of at least fifty such swarms the following 
year. Actually, very little damage was done to crops by the insects, 
and no losses of stock through accidental poisoning were recorded. 

Held and laboratory studies, the results of which have not yet 
been published, have been continued on the structure and economy 
of termites ; the South African Coccids ; the control of the house ant, 
Plxidole punchtlata, in Pretoria ; and life-cycle studies of Phtlella 
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maculipennis (small cabbage moth), Colias eleclra (lucerne caterpillar) 
and Argyroploce ( Emrmonia ) balrachopa (false codling moth). It is 
hoped to make similar studies during the following year on Phryneta 
spinator (fig borer) and Bagrada kiluris (bagrada bug). As the effective 
disposal of maize stumps before spring is necessary as a remedial 
measure for the maize stalk borer [Bvssecla fusca], much time has been 
spent in devising and developing mechanical appliances for uprooting 
and raking up maize stumps, and a comprehensive report on this pest 
will shortly be published. Combined field and systematic study of 
the Bruchid enemies of peas and beans has been continued, and 
parasitised material of Saissetia ( Lecanium ) oleae (black scale) has 
been collected and despatched to the Horticultural Commissioner of 
California, this work being now suspended owing to the irregular 
sailings due to the War. 

In Natal, special studies on insects injurious to the wattle were 
conducted. The wattle bagworm [Gbxilioid.es junodi] was not so 
abundant as in the previous year, and contemplated experiments 
with poison-dust, applied with a motor-driven blower, could not be 
completed, though results to date justify the adoption of dusting as 
a cheap and effective means of controlling this insect in plantations. 


Cogam (E. S.). Entomological Education in the United States.— 
S ■ African Jl. Sei., Cape Town, xiv, no. 8, March 1918, pp. 345- 
349. [Received 17th June 1918.] 

The amazingly rapid development of the agricultural resources of 
the United States, and the knowledge of the role which insects play 
in the transmission of disease, have created a demand for trained 
entomologists to cope with the many diverse insect problems concerned. 
To meet this demand the universities and colleges have instituted 
special courses of instruction, so that America may now justly claim 
to he the home of applied entomology. 

This paper aims at giving some idea of the courses arranged and 
where they may be best obtained, together with particulars of some 
of the extensive opportunities offered. 


Schlupp (W. F.). The Potato Tuber Moth.— Union S. Africa Dept. 
Agric., Pretoria, Bull. no. 4, 1917, 11 pp., 2 figs. [Received 
18th June 1918.] 

Pbihorimam opercvlellu, Zell, (potato tuber moth) is the worst 
pest of potatoes in South Africa. The present pamphlet is published 
in answer to numerous inquiries regarding this insect, and is the result 
of three seasons’ observations. Tobacco is also attacked, but the 
damage is less severe. The life-history and descriptions of the 
various stages are given, and the methods of infestation are discussed. 
Moths may reach the tubers through cracks in the soil, and also attack 
those that are only partly covered. The greatest infestation probably 
occurs through the larvae leaving the tops when the latter begin to 
wilt, or when cold weather occurs, and boring down into the soil and 
attacking the tubers. In some localities as many as 50 per cent, of 
the larvae in the leaves were found to be parasitised by an Ichneumonid, 
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Omrgw s phthorimaeae. Spraying has not proved successful, owing 
to the manner of feeding of the larvae. The various preventive 
measures have already been, noticed [see this Review, Ser. A, v, p. 35, 
& vi, p. 292], 

Wilson (H. F.). Aphid Notes from British Columbia. Proc. B.C. 
Entom. Soc., Victoria, B.C. , no. 5, January 1915, pp. 82-85, 15 figs. 
[Received 17th June 1918.] 

The Aphids dealt with in this paper include : — Macrosiphum 
slanleyi, sp. n., from the under-side of leaves of Sambucus glatiea ; 
.11 frigidae, Oestl. , on Artemisia sp. ; M. rudbeckiae, Fitch, on Solidago 
sp. ; M. urtieae, Sehr., on Urtica dioica ; M. ludomcianae, Oestl., on 
Artemisia ludmiciana ; M. rosae, L., on Rosa sp. ; Nectarosiphum 
mbicola, Oestl., on Ritbus sp. ; Myzus cerasi, F., on wild cherry; 
Aphis cerasifoliae, Fitch, on choke cherry ; A. sorbi, Kalt., on apple ; 
A. avenue, F., on apple ; A. cardui, L., on Carduus sp. ; Hyalopterus 
amndinis, F., on Primus sp. ; Mdanoxantherium smithiae, Monell, 
on Populus sp. ; Cladobius 1 populneus, Kalt., and Arctaphis populifolii, 
Essig, on Populus sp, ; Chaitophorus aceris, L., on Acer sp. ; C. negun- 
dinis, Thomas, on Acer negundo ; Euceraphis betula, Fitch, on Eastern 
birch; and PhyUaphis fagi, L., on Fagus sp. (imported). 

Myzaphis (Aphis) abietina, Wlk., of which a description is given, 
was first noticed in 1914 on spruce trees in Vancouver, where its 
presence caused the fall of practically all the previous year’s needles. 
Later in the season it migrated to an alternate host. 

Wilson (T-). The Oyster-shell Seale.— Proc. B. C. Entom. Soc., 
Victoria, B.C., no. 5, January 1915, pp. 96-97, 1 plate. [Received 
17th June 1918.] 

Of the various scale-insects infesting orchards and forests, none has 
so varied a list of host-plants, and few have so wide a geographical 
range, as Le.pid.osaphes ulmi (oyster-shell scale). This paper gives a 
list of its host-plants in British Columbia, including apple, pear, crab 
apple, mountain ash, rose, Spiraea discolor, Pmnus emarginata, 
hawthorn, Amelanchier alnifolia, Japanese quince, Cornus nuttalli, 
C. stoknifera , laburnum, willow, poplar, ash, beech, elm, privet, 
lilac, box and Rhamnus purchiam. 

It has been found at all altitudes from sea-level up to 3,000 feet, 
but fortunately it is exceedingly subject to parasitism and reproduces 
slowly, hence it is naturally held in check. 

Caesar (L.). Insecticides and Fungicides.— Ontario Vegetable Growers' 
Assoc. 13lh Am. Rept., 1917 ; Toronto, 1918, pp. 29-32. 

This paper discusses the comparative values of various insecticides, 
including Paris green, lead arsenate and calcium arsenate, sodium 
arsenate and arsenite and tobacco extracts. 

Murphy (P. A.). Dusting v. Spraying in Nova Scotia— Canadian 
Horticulturist, Toronto, xli, no. 5, May 1918, pp. 113-114, 1 fig. 

Experience has shown that Iruit from orchards that have been 
dusted will be somewhat more free from the attacks of biting insects 
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than sprayed fruit, but on the other hand it will be more spotted -with 
apple scab. The extent to which this will develop in spite of dusting 
will depend on the season, the fruit being efficiently protected by 
this method in all but the severest outbreaks. This being so, owners 
of large orchards may be advised to take the risk of loss during a 
year of exceptional scab infestation, the risk being more than counter- 
balanced by the advantage gained by covering the whole orchard 
often and at the proper time. The small fruit-grower, on the contrary, 
might be well advised to adhere to the slower, but rather more certain 1 
method of liquid applications. 


Sandeiis (G. E.). Control of Orchard Insects. — Canadian HorlicvUurisl , 
Toronto, xli, no. 5, May 1918, p. 118. 

Fungicides mixed with poison solutions exert a very appreciable 
influence on the killing value of sprays. Bordeaux mixture added to 
the average poison decreases its killing value by about 50 per cent. 
When rapid killing is desired and a fungicide is necessary, a poisoned 
Bordeaux spray may be made of : — 1 lb. sodium arsenate dissolved 
in water, the solution being used to slake 5 lb. fresh stone lime and 
then made up to 20 gals. ; 4 lb. copper sulphate is then dissolved 
in another 20 gals, water and the two are poured together. The 
sodium in this combination causes the arsenic to act rapidly, offsetting 
the action of the Bordeaux in this respect. 

Lime-sulphur and barium tetrasulphidc reduce the killing value of 
poisons by 15 to 20 per cent., an amount, which is negligible in prac- 
tice. When large quantities of poisons must be used against biting 
insects, it has been found injurious to the foliage to add large quantities 
of fungicides to them, as the lead arsenate so used breaks up and 
forms so much soluble arsenic, while calcium arsenate used in excess 
is not sufficiently protected from the air by the sulphide solution. 

Sodium sulphide and potassium sulphide, on the contrary, increase 
by from 10 to 15 per cent, the killing value of poisons that can safely 
be used with them. This makes .sodium sulphide a most valuable 
carrier for poisons where outbreaks of canker worms and such insects 
have to be dealt with, a mixture of 2 lb. soluble sulphur and 2 lb. 
calcium arsenate to 100 gals, water having been used in such outbreaks 
with the greatest success, the only ill-effects from one application 
being 1 to iO per cent, of yellow leaf. In ordinary practice a decrease 
of the amount of calcium arsenate with sodium sulphide to 1J lb. 
per 100 gals, and the addition of 15 to 25 lb. hydrated lime is 
recommended. 

In cases of outbreaks of biting insects applications of simple lead 
arsenate are recommended rather than combinations, and this at the 
rate of 10 to 15 lb. standard paste soon after the larvae emerge. As 
this strength of lead arsenate is at least equal to lime-sulphur or soluble 
sulphur as ^.fungicide, it may safely be used alone at double or triple 
strength at any of the five spraying periods when an outbreak of biting 
insects is threatened. 

The killing value of four standard poisons which, when they arc 
used alone, is 100 per cent., when they are mixed with sodium 
sulphide is 1131 per cent. ; with lime and sulphur is 89'8 per cent. ; 
and with Bordeaux is 56'5 per cent. 
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Criddle (N.). The Egg-laying Habits of Some of the Aeridiidae 
(Orthoptera).— Canadian Entomologist, London, Ont., 1, no. S, 
May 1918, pp. 145-151. 

The oviposition habits of several grasshoppers are here described, 
including : — Arphia psmbmietana, Thom., Canmula pelhteida, Scudd., 
Dissosteira Carolina, L., Spharagemon collate, Scudd., S. bolli, Scudd., 
ildanoplns atlantis, Riley, M. angustipennis, Dodge, M. packardi , 
Scudd, and M. bivittatus, Say. 

G ah an (A. B.). U.S. Bur. Entom. An Interesting New Hymenop- 
terous Parasite.— Canadian Entomologist, London, Ont.. 1, no. 5, 
May 1918, pp. 151-152. 

A Dryinid, Aphelopus ihdiae, sp. n., a parasite of the Membracid, 
Thelia bimaculaia, F., ia described from New York. Specimens 
were reared from larvae that bored through the sternites of the 
parasitised host, dropped into jars of moist earth and there pupated. 
From a single individual of T. bimaculaia, 50 to 70 larvae emerged, 
this being a polyembryonic form. Oviposition takes place in early 
June, a single egg being deposited within a nymph of T. bimaculaia. 
Full-grown larvae emerge from the middle to the end of July. 

Garnett (R. T.). An Annotated List of the Cerambyeidae of California 
(Col.).— Canadian Entomologist., London, Ont., 1, no. 5, May 1918, 
pp. 172-177. 

This paper forms the first part of a list of Californian Cerambycids. 
Among the species of economic importance are : Ergates spiailattts, 
Leo., from yellow pine ; Primus californiais, on the roots of the coast 
live oak ( Qncreus agrifolia) ; Tragosoma depsarittm, L. (harrisi, Lee.) 
on tamarack and yellow pine and other coniferous trees ; Asemnm 
alrum, Esch., breeding in Pseudotsuga taxifolia (Douglas fir) ; A. nili- 
dmn, Lee., on Pirns radiata ; Criocephalus produclus, Lee., Tetropium 
rehtimim, Lee., and Opsimus quadrilinealus, Mann., breeding in 
Pseudotsuga taxifolia ; Hyhtrupes amethyst tints, Lee., breeding in 
Pinos powlema and Libocedrus decuman ; II. lignens, F., breeding 
in Pseudotsuga taxifolia, Pinus radiata, and probably in Sequoia 
sempervirens ; Phymatodes obscurus, Lee. , breeding in Quercus agrifolia 
and Q. lobata ; P. aeneus, Lee., P. dimidiatus, Kirby, and P. va-rius, F., 
from Pseudotsuga taxifolia, and the last-named also from Pirns 
radiata ; P. decussahts, Lee. , reared from white valley oak ; P. nilidus, 
Lee. , from Cupressvs macrocarpa, Sequoia sempervirens and Pseudotsuga 
taxi folia ; and CaUidium antennatum, Newm. , breeding in most 
coniferous trees, especially P. taxifolia. 

Criddle (N.). The Habits and Control of White Grubs in Manitoba, — 

Agric.Gaz. Canada, Ottawa, v, no. 5, May 1918, pp. 4S9-454, 4 figs. 

The white grubs occurring in the province of Manitoba are Lachno- 
sterna anxia, Lee. ( dubia , Sin.), L. nitida, Lee., L. drakii, Kirby 
( gnmtlis , Sm.), and L. mgosa, Melsh. Although these are at no time 
a very serious pest, they are of considerable economic importance as 
destroying growing grain, grasses and certain vegetable crops. The 
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adults or June beetles do much damage to the foliage of trees and 
shrubs. 

L. anxia appears in the adult form in mid-May, about the 
time when willows and aspens are bursting into leaf. Eggs are 
generally laid in June, being deposited singly in small cavities at a 
depth of 1 to 4 inches. This species prefers rich soils or lowlands, 
such as river flats. The larvae live chiefly on decayed vegetation 
for the first season ; during their second summer they are only destruc- 
tive if very numerous. During the third season the insect feeds on 
living roots and may damage many kinds of crops. By June of the 
third year the larva is generally mature and pupates close to where 
it has been feeding. The adults generally remain in the pupal chamber 
until the time of emergence in the following spring. The life-histories 
of the other speeies differ from that of L. anxia only in certain 
particulars. L. nilida appears rather later than L. anxia, and generallv 
prefers a drier soil ; the adults seldom leave the open groves where 
they breed. Aspens arc apparently the favourite food, though elms 
also are attacked. L. drakii is the largest species found in Manitoba; 
the beetles appear towards the end of August, their chief food consisting 
of aspens and oak. L. rugosa is by far the most abundant 
species on sandy soils. Beetles emerge soon after the trees come 
into leaf, their food-plants being apple, plum, wild cherry, thorn, 
rose, elm, maple, oak and aspen, especially the last-named. Eggs 
are found at depths varying from 1 to 7 inches and hatch in late July 
and early August. 

White grubs pass the winter at varying depths beneath the soil 
surface ; the larva of L. anxia hibernates at a depth of 44 in. in dry 
woods and from 14 to 25 in. in wet situations. The average depth 
for L. nitida is 34 inches, for L. rugosa 74 inches and for L. drakii 
about 40 inches. In some species the adult beetles, as well as the larvae, 
burrow down into the soil in winter. While the other Manitoba species 
remain in the pupal chamber or burrow slightly below it, L. rugosa 
begins to burrow soon after the beetles mature, that is about 1st 
September, and by the approach of winter is found at an average 
of 29J in. below the soil surface. 

As a control measure, ploughing should be done between 14th May 
and 1st July, to an average depth of 5 in., in order to expose the 
maximum number of grubs, eggs or pupae. The majority will 
probably be devoured by birds, but for the remainder the ground 
should be, harrowed soon after ploughing so that the egg-cells may 
be broken. Wheat should not be sown upon such ground, but winter 
rye may be sown, followed by oats. Natural enemies of Lachnoslerna 
include robins, blackbirds, cow-birds ( Molothrus aler), and, above 
all, crows, which follow' the plough eagerly in search of the exposed 
grubs. Many animals eat white grubs, including the skunk, which 
more than compensates for its occasional destructiveness to hens 
eggs, etc, by digging up the grubs, which it can detect by scent; 
other animal' enemies are badgers, shrews and field mice. Insect 
parasites reared in Manitoba include the Tachinids, Cryptomeigenia 
theutis, Wlk., which destroyed about 50 per cent, of the beetles in 
1914, and Microphthalma disjuncta, Wied. ; the Dexiids, Ptibdexia 
abdominalis, Desv., and P. tibialis , Desv. ; My worn cremiodes, 
Wlk.,(?) has also been found in the grubs. A mite, Tyroglyphts 
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hettrornarphus, Felt, has caused the death of many individuals, and 
hair-worms (Mermis) have destroyed about 8 per cent, in recent 
vears. Fungus and other diseases also seem to be responsible for a 
considerable mortality. 

Goitei (F.). Entomologie eeonomiaue. Parasites des v£g6taux. 

[Economic Entomology. Pests of Plants.]— Insecta, Rennes, vii, 
no. 73-84, 1917, pp. 37-38. [Received 17th June 1918.] 

Coccus viridu (green scale) is an important pest of coffee in Reunion. 
Control measures recommended include the attempted introduction 
of 'a fungus parasite, as yet non-existent in the island, a method 
which is worth trying owing to its small cost, and the experimental 
use of insecticides by the coffee-planters themselves, since the results 
obtained are so largely influenced by external local factors, such as 
climate, humidity, etc. 


JIumford (F. B.). Work and Progress of the Agricultural Experiment 
Station for the Year ended 30th June 1916.— Missouri Agric. 
Expt. Sta., Columbia, Bull. no. 147, June 1917. [Received 
18th June 1918.] 

The work of the various departments is described. With regard 
to entomology, investigations are being carried on with different 
varieties of wheat resistant to the Hessian-fly [ Mayetiola destructor ] ; 
injurious insect pests of melon and related crops are being studied ; 
the life-history, development and habits of the corn-car worm [Heliothis 
obsokta ] are being investigated, with practical methods for its control. 
Nurseries are being inspected for the insects that damage the nursery 
stock, with a view to methods of control being found for them. The 
scale-insects of Missouri are being systematically studied. 

Torkend (C.). Insect and Vegetable Parasites of the Cacao-Tree in the 
State of Bahia, Brazil. — Mlhly. Bull. Agric. Intdl. <& PI. Dis., 
Rome, ix, no. 4, April 1918, pp. 523-524. (Abstract from Broteria, 
Braga, Ser. Vulg. Scien.,Vol.xv,part 6, 1917, pp. 263-279, 4 tigs., 
& Ser. Botanica, Vol. xv, part. 3, pp. 106-127, 1 fig., 4 plates.) 

Recently discovered diseases of cacao have been investigated by 
a Commission in Bahia which is the principal centre of production 
of this crop. The disease known as rust is caused by Hdiolhrips 
(Physopus) rubrocinclus. This Thysanopteron forms colonies on the 
fruit, in which the larvae puncture innumerable small holes, causing 
an abundant secretion of the sub-epidermal tissues which eventually 
covers the whole surface of the fruit. The simplest method of control 
would be to crush the colonies of the insect. The use of insecticides 
is difficult owing to the size of the plantations. An ant, which is 
common in the district and is probably Dolichoderus hiluberculatus, 
seems to be a useful enemy of H. rubrocinclus and should be protected 
and propagated, contrary to the present custom. 

A Capsid bug closely resembling Helopdtis antonii, called 
provisionally Mosquilla taslalrix, because it is believed to be 
identical with the insect known to Ecuador planters as “ mosquilla,” 
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causes numerous black spots which develop into more or less d,-,,, 
cancerous formations. The insects can be burnt on the fruit with a 
torch ; the ant referred to above probably destroys the eggs of this 
insect. 

The injury to young leaves and buds known as burning, is probably 
due in a large measure to the action of the adult tlxrips, and to the 
holes made by the Capsid. To control these pests, in addition to the 
methods described, it is advisable to keep the plantation well shaded ■ 
the trees attacked should be strengthened by careful pruning. 

Silvestri (F.j. Notizie sulla Tignola del Melo e sul Verme delle Mele. 

[Notes on Hyponomeuta malinellus and Gydia pomoMlla.]—Boll 
Lab. Zool. Agrar. R. Scuola Sup. Agric., Portici, no. 1, 6th 
September 1917, 11 pp., 5 figs. [Received 6th June 1918.] 

In Italy the apple crop sustains an estimated annual loss of about 
£1,200,000, one-half of the fruit, on an average, being destroyed by 
Hyponomeuta nmlinelhis and Cydia pomonella. The latter pest also 
damages pears and walnuts to the extent of about £240,000. Spraying 
with lead arsenate (1 per cent, paste or £ per cent, powder) provides 
a simple and certain means of reducing these losses very considerably. 
It is to be hoped that associations will be formed to combat these 
insects, failing which the formation of such associations may be made 
compulsory by the prefects under the provisions of the law of 26th 
June 1913. 

Cultivo de la Cebolla. [Onion Cultivation.] - Rev. Agric., Bogota, iii, 
no. 12, December 1917, pp. 739-742. [Received 7th June 1918.) 

Iu this paper, which is the concluding part of a series on onion 
cultivation, Uylemyia aMiqua (Phorbia ceparum) is stated to be the 
chief pest ; the measures usually adopted against it are given. 

Exportacidn de Frisoles. [The Export of Beans.] — Rev. Agric., Bogota, 
iv, no. 1, January 1918, p. 57. [Received 7th June 1918,] 

As Bruchis obtedus, Sav, may prove prejudicial to the exportation 
of beans from Colombia, fumigation with carbon bisulphide is advised. 

A short description of the method adopted is given. 

Muller-Thubsau (H.), Osterwalder(A.) & Schneider-Orelli (0.). 
Bericht der pflanzenphysiologische und pflanzenpathologische 
Abteilung der Schweizerischen Versuehsanstalt fur Obst-, Wein- 
und Gartenbau in Wadenswil fttrdie Jahre 1915 und 1916. [Report 
of the Department of Plant Physiology and Plant Pathology of 
the Swiss Experiment Institute for Fruit, Vine and Garden 
Cultivation at Wadenswil for the Years 191oand 1916.]— Separate 
from Landwirtschafll, Jahrbuch der Schu'eiz, 1917, [sine loco], 
pp. 416^26. [Received 12th June 1918.] 

During the two years covered by this report, the number of 
communications received in' connection with fruit tree and garden 
pests was small compared with the damage done in Switzerland and 
indicates indifference to remedial measures and ignorance of existing 
facilities for obtaining information regarding pests. 
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\mong the fruit-tree pests were the following : — Tetranychm sp. 
iniil Eriophyes malinus on apple ; E. tristriatus on walnut ; E. pyri 
and Epirimerus pyri on pear ; and Eriophyes padi on plum. The 
iphids included Eriosoma (Schizoneura) lanigerum, Aphis mali and 
j S orbi on apple ; A. pyri on pear ; and Hyalopterus arundims 
( pruni ) on plum. The scale, Lepidosaphes ulmi, was found on apple. 
The bugs, Orlhotyhs marginalis and Calocoris biclavatm , are important 
enemies of the pear, their attacks stunting the fruit and causing it 
to harden and drop. The larvae should be shaken ofE the young 
fruit into pans containing water and petroleum or on to sheets. 
Spraying with a 3 per cent, solution of soft soap is also useful. The 
rellow puncture-spots characteristic of injury by Typhlocyba rosae 
were noticed on apple foliage, A number of complaints referred to 
injury by the caterpillars of Cydia ( Garpocapsa ) pomonella, Argyro-ploce 
[Okthreutes) variegana, Lyonetia clerkella, Leucoplera ( Cemiostoma ) 
scitelh and Hemerophila ( Simaethis ) pariana. Hyponomeuta mali- 
■nellus occurred on apple, 11. padellns on plum, and H. variabilis on 
Euonymus. Nygmia phaeorrhoea, l)on. ( Euproctis chrysorrhoea) was 
found on pear leaves. Cheimatobia brumata was a common pest ; 
some of the Swiss brands of banding glue arc satisfactory against it, 
but require renewing more frequently than the imported material. 
The caterpillars of Cossus cossus and Zeuzern pyrina and the larvae 
of Contarinia pyrivora (pear gall midge) and Perrisia ( Dasyneum ) 
pyri (pear leaf gall midge) were also sent in. Apple blossom was 
injured by Anthonomus pomorum. 

Bark-beetles included : -XyUborus (Anisandrus) dispar in apple, 
pear and plum ; X. xylographus ( saxeseni ) and Scolylus ( Encoptogaster ) 
mali in apple ; S. ( E .) rugulosus in apple and plum. It was again 
noted that the plants attacked were those already weakened through 
other causes. Meblonlha melolonthu was taken from apple, pear and 
plum roots. Eriocampoides limaeina injured pear foliage, on which 
its larvae can be killed by vigorous spraying with a 3 per cent, soap 
solution. Pupation takes place in the ground beneath the. tree and 
digging up the ground and then treading it down will destroy the 
majority of the pupae. Neurotomajhviventris (Lyia pyri) also infested 
pear foliage. 

Vine pests included Eriophyes vitis, Phyllocoptes vitis , Euleeanhtm 
(Lecanium) corni, Typhlocyba vitis, the viue-moths, Clysia ambiyuelh 
and Polychrosis bottom, and the beetle, Adonis (Bromius) obsoums. 

Among the garden pests were; — Eitleeanmm corni on gooseberry 
and currant, Chionaspis salicis on young ash, Lepidosaphes ulmi on 
box, and Aulacaspis rosae on rose. The bean aphis, Aphis mmicis , 
the raspberry aphis, A. idaei, the potato aphis, Bhopahsiphum 
[Siplmophora) solani, and Aphis sakiae from Salvia sp. (sage) were 
received ; Rhopabsiphum rubi also occurred on raspberry and 
R. ribis on gooseberry. Phyllaphis fagi on the beech caused the 
formation of much sooty fungus. Pemphigus bursarms was taken 
from poplar leaves and salad roots. It sometimes occurs abundantly 
on the roots of endive and cabbage lettuce, stunting their growth. 
Migration from the poplar leaves, on which galls are formed, to the 
salad roots takes place in summer. From a practical point of view 
the infestation from individuals that have hibernated on salad roots 
is the more important, but in the case of distant plots infestation 
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cannot be immediately communicated to salad because all winged 
individuals return to the poplar and the apterous individuals cannot 
migrate to neighbouring plots. The practical value of crop rotation 
is therefore evident. Chernies ( Dreyfusia ) piceae and C. (D.) niisslini 
were taken from Abies nordmanniana, while the galls of C. abietis 
were found on Picea exedsa, and those of Prociphilis niiificm on the 
roots of silver fir. To protect nursery plants against the last-named 
they should be lifted and their roots dipped for 5 minutes in a 5 per 
cent, soap solution. P. nidificus is a migratory species, its alternative 
host being the ash ( Fraxinus ), and if ash trees near the nursery are 
found to be infested the affected leaves must be cut off and bumf. 
A closely related Aphid, Prociphilus bumelme, was noticed on the 
roots of silver fir. Infested firs should be uprooted and burnt. Trioza 
alacris from laurel and T yphbcyba rosae from rose were also recorded, 
The bug, Stephanitis pyrioides [rhododendri), was recorded for the first 
' time in Switzerland on rhododendrons near Ziirich ; this species is a 
well-known rhododendron pest in England and Holland and is said 
to be a native of Japan. The under-side of the leaves should be 
sprayed with a 2 per cent, soap solution or — in the case of very 
valuable plants— fumigation with hydrocyanic acid gas mai- 
resorted to. The injuriousness of bugs, such as Lygus, has been under- 
estimated ; they often occur on geranium, fuchsia and sage. The, 
larvae and pupae of Cydia (Grapholitha) pactolami were taken from 
Picea pungens argentea. Elder and ash were infested by caterpillars 
of fir racilaria (Xanthospilapleryx) syringelh. Brotolomia melicubsa 
was bred from a caterpillar infesting chrysanthemum. 

Injurious Diptera included Phorbia ( Chortophila ) brassieae (cabbage 
fly) ; Anthomyia radievm on beans ; A. polygoni on Polygonum ; 
Hylemym antiqua in onions ; Lasioptcra rubi on raspberry ; Monarthro- 
pmpus bum on box ; and Dasyncnra schneideri on Arabis albida. 

Among the Coleoptcra were the cabbage pests, Ceuthorrhynchu 
sulcicollis, PhyllotreM unduhta and Psylliodes chrysocephala ; the 
willow beetle, Phyllodecta mlgatissima ; Agriotes larvae in potatoes ; 
Melolontha melobvika larvae on rose ; the raspberry beetle, Bylurus 
fumatus ; Rhymhaemie ( Orcheste-s ) fngi on beech ; and Epilackm 
globosa on carnations. Larvae of the saw-fly, Pteronus ( Nemalus ) 
ribesii, defoliated gooseberry. 

Information was also sought for regarding the clothes moth, 
Trickophaga tapetzella ( tapetiella ), Eristalis lenax, and Chlorops 
jhmfrons, all of which were troublesome in houses. 

Schneider-Orelli (0.). Weitere Beltrage zur Kenntnis des Kleinen 
Frostspanners, Operophthera (Cheimatobia) brumata. [Further 
Contributions to the Knowledge of Cheimatobia brumata .]— 
Separate from Landwirtsckaftl. Jahrbuch der Schweiz, 1917, 
[sine loco], pp. 454-463. [Received 12th June 1918.] 

The first portion of this paper details experiments with banding 
against Cheimatobia brumata and contains a number of tables showing 
the captures obtained and again proving the need for banding all 
trees in an orchard if fully satisfactory results are wanted. The 
second part deals with the influence of temperature on C. brumata, 
giving information that has already been abstracted Tsee this Renew, 
Ser. A, v, p. 269]. 
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Cabman (P.)- The Oriental Peach Pest .—Maryland Agric. Expt. Sta., 
College Park, Bull. no. 209, December 1917, 16 pp., 25 tigs. 
[Received 17 th June 1918.] 


Ctj'lia ( Laspeyresm ) molesta, Busck (Oriental peach moth) has 
appeared in the District of Columbia and the adjacent counties of 
Maryland, injuring peach trees by feeding on the terminal buds of 
the twigs, of which as many as 90-100 per cent, may be killed, though 
the normal number is from 50 to 70 per cent. When the fruit begins to 
ripen, the larva frequently leaves the twig and enters the peach near 
the stem, infesting 5 to la per cent, of the fruits. The insect also 
infests the fruits of apple and quince and the twigs of plum and 
apricot. 

The egg is always laid on the under-side of a leaf, usually at a 
considerable distance from the initial feeding point of the larva', which 
often has to travel 6 inches or more to reach suitable food. The 
incubation period varies from 4 or 5 days at midsummer to 7 days 
in cool weather. The young larva bores down the core of the twig 
for an inch or more from the tip, the attack resulting in gummosis, 
the destruction of the leaves, and the splitting of the twig. The 
average length of the larval stage is 11 days. When full grown, 
the larva leaves the twig or fruit and constructs an inconspicuous 
cocoon, which in summer is found well out on the twigs ; the pupal 
period has an average length of 10 days. The larvae of eggs laid 
later than 25th August make cocoons hidden in crevices of the bark 
or in similar places, in which they hibernate, pupating in the spring. 
The adult is crepuscular, the eggs being usually laid singly during 
the evening or night, usually only, one on a leaf, but often on several 
different leaves of the same twig. 


Since the life-cycle thus occupies about 26 days, it follows that a 
monthly recurrence of the larval infestation of twigs mav occur, and 
since the earliest noted date of infestation is 22nd May, there is a 
possibility of 4 broods during the season, provided that a warm 
September is experienced. 

It is supposed that this Tortricid was introduced into the United 
States through the port of New York about three years previously 
on flowering cherry, and its dispersal has been caused by the shipment 
of infested peaches and nursery stock. 

Two Hvmenopterous parasites attack this pest, the most important 
of which is the egg-parasite, T rklwgramma mimUu m, Riley ; the 
value of this Chalcid lies in the variety of its hosts, which include 
several common Lepidoptera. In 1917 a count of the eggs of 
C. molesta in the field showed 80 per cent, to be parasitised by 
j- mimitmn. A second parasite, Macrocentrus sp., has been reared 
from the larva, but only in small numbers. 

As regards remedial measures, the most vulnerable stages are those 
of the egg and early larva, and though it is impossible to keep the 
young twigs coated with arsenical poison, the young larvae can be 
prevented from entering the fruit by a thorough application. The 
Pupa cannot bo effectively destroyed owing to the character of the 
cocoon, and the adult apparently cannot be reached by any measure 
■ nown at. the present time. General recommendations for control 
me ude the winter application of concentrated lime-sulphur, and 

(C« 6 ) Wt. P2/137. 1,500 9,18. B.&F.,I,td. Gp. li/3. 
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the summer use of calcium arsenate, J lb. to 50 U.S. gals., if combined 
with self-boiled lime-sulphur and nicotine. If self-boiled lime-sulphur 
is not used, freshly slaked lime, 4 lb. to 50 U.S. gals, of mixture, should 
be added. Three applications should be made at monthly intervals 
the first being at the time the bloom falls. The complete course 
of treatment therefore is: Concentrated lime sulphur (1 : 9) when the 
buds swell; self-boiled lime-sulphur (8: 8:50) with calcium arsenate 
and nicotine after the petals fall, the same mixture being applied 
2, 8 and 12 weeks later. Applications of tobacco (nicotine sulphate 
or Blackleaf 40) and soap cannot be recommended for combatiiw 
this pest. 

Ruggles (A. G.). Spraying. — Minnesota Univ. Farm , St. Paid, Cite, 
no. 48, 1st April 1918, 16 pp., 19 figs. 

This circular discusses stomach poisons such as lead arsenate. 
Paris green and hellebore, and gives various formulae for poison- 
baits. Contact insecticides dealt with include soap solution, tobacco 
extracts and lime-sulphur. 

A new contact insecticide, which shows greater promise than any 
of the commercial tobacco compounds on the market, is described. 
This is nicotine oleate and is a combination of a free nicotine extract, 
such as Nicofume, with commercial oleic acid, often called red oil. 
Two and a half parts of 40 per cent, free nicotine solution thoroughly 
mixed with lj parts of red oil will unite to form this material. A 
50 gal. spray can be made by diluting ]- pint of nicotine oleate, and 
is less than half the price of free nicotine spray used at the same 
strength. It is important that soft water, either rain or distilled, 
should be used for this spray. While nicotine oleate alone is more 
effective than the nicotine extracts now on the market, it can be made 
stilt more so by emulsifying an oil with it. These emulsions are not 
recommended when the trees are in leaf. They can be made by mixing 
10 parts of an oil, such as cotton seed or kerosene, with If parts of red 
oil, to which is then added parts of 40 per cent, free nicotine solution. 
This should be shaken thoroughly, and 10 parts more of water should 
then be added and the mixture again shaken. For mealy bug 
[Psendocorrm], white fly | A kurodes], etc., the solution should be 
diluted with soft water to make 500 parts. 

General instructions for spraying with both dust and liquid sprays 
are given, with descriptions and illustrations of the requisite machinery 
and accessories. A spraying calendar for various fruit and vegetable 
crops is appended. 

Graham (S. A.). Some Insects Injurious to the Potato. Insects of the 
Home and Vegetable Garden. Insects Injurious to Small Fruits,— 

Minnesota Univ. Farm, St. Paul, Circs. 47, 49, 50 ; 25th March, 
15th April, 20th April 1918. 28 pp., 33 figs. 

Potato pe3ts of Minnesota include Leptinotarsa- decemlineata, Say 
(Colorado potato beetle), of which there are two broods a year in this 
State. Natural enemies include Coccinellid beetles and the larvae 
of lace- wing flies, wild birds and domestic fowls ; none of these however 
are a sufficient check, and an arsenical spray should be used as soon 
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a? the eggs of the first generation begin to hatch, the treatment being 
repeated as often as necessary. Epitrix iticmneris, Harr, (potato 
flea beetle) has only recently appeared in Minnesota, but is found 
to do considerable damage in limited areas and will probably become 
an established pest. The larvae attack the roots and then burrow 
inlo the tuber ; the adults feed on the under side of the leaves. There 
is onlv one generation in a year. Bordeaux mixture has a repellent 
effect upon the beetle, hut must be applied to the under-side of the 
leaves. Empoaxm mdi, Le B. (apple leaf-hopper) attacks many 
field crops, besides being an apple pest, and is particularly injurious 
to potatoes, upon which it appears in late June, ovipositing on the 
stems. It remains on the plants as long as they are green ; there are 
two generations and perhaps a partial third. A contact spray, such 
as Xieofume, used in the strength of J U.S. pint 40 per cent, extract 
to 50 U.S. gals, water, with the addition of 2 lb. soft soap, should be 
used at the time when most of the hoppers are wingless, that is generally 
before the middle of July. Mucrosipkum solanifolii, Ashm. (potato 
aphis) migrates to potato in late June or July, where it reproduces 
rapidly until the autumn migration. Natural enemies include 
Coccinellid beetles, Syrphid and lace-wing flies and various parasites. 
A contact spray should be used as for the leaf-hoppers, when the 
natural enemies are an insufficient, check. Other potato insects 
include Epicauta pennsylmmiat, De (I. (blister beetle), various plant 
bugs, Phytometra ( Autographa ) brassime , Riley (cabbage looper), 
stalk borers, cutworms, white grubs and wireworms. General rules 
for. spraying potatoes are given. 

Pests of vegetables include cutworms, while grubs, Aphids, Leptino- 
tam decemlineata and Diabroliea rittatn, F. (striped cucumber beetle), 
against which cucumber plants should be protected with cheesecloth 
covers until well , developed, and the larvae killed at the roots, with 
nicotine extract. Pieris (Poniia) rnpae, Schr. (cabbage worm) should 
be checked with lead arsenate powder dusted on the plants. 
Phvrbia (Pctjmnyia) bnmieat, Bch,, is a well-known pest of cabbage, 
cauliflower, radishes, turnips, etc. ; tarred felt discs are required to 
protect the stems of the plants from it. A poison-bait made of 
| oz. lead arsenate, J U.S. pint molasses and 1 U.S. gal. water, is used 
to kill the adults before they lay eggs. Peas and beans attacked by 
Bruckids should be heated in an oven to 180° F. before being stored 
in a drv place or in dry bins. General instructions for cultural methods 
and the use of insecticides are given. 

Insects injurious to small fruits include Pteronus ribesii, Say 
(imported currant worm), of which there arc two generations, one in 
early summer and the other about six weeks later. Poisons should be 
applied either in dust or liquid form. When the fruit is ripening, 
hellebore should be used ; for liquid sprays 10 teaspoonsful of lead 
arsenate or 2 of Paris green should be used in 1 gal. of water. 
■iegeriu (Se.sia) lipulifnrmis, Clerck (currant borer) in the Ijrval stage 
burrows in the stems of currant bushes, eventually killing Them. All 
injured stems should be pruned and burnt before 1st June. Myzus 
"J's. L. (currant aphis), can be controlled by a contact spray of 

1,1 - tablespoonsful of Nicofume in a U.S. gal. of water, with a little 
t >uap. Agrilus rufeoUis, F. (red-necked cane-borer) burrows spirally 
wuiid raspberry canes, causing gall-like swellings and finaliv killing 

(C496) " 2 
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the shoot. Infested canes should be cilt. out and burnt before 1st 
May. Bglmm unicnlar, Sav, feeds on raspberry leaves, ovipositing oa 
the flower-buds, and the larvae live on the developing fruit. As the 
larvae pupate in the ground, thorough cultivation will generally keep 
the insect in check. Paris green and lead arsenate have given fair 
success as stomach poisons, though neither is entirely satisfactorv. 
In small areas, hand-collection of the adults is recommended, 
Oemnthus nigritornis, WIk. (snowy tree cricket) injures raspberry 
canes and shoots of siftubs and trees by the punctures made in 
ovipositing. Injured canes or twigs should be pruned and burnt in 
winter or early spring. Anihoimnvs sigmtus, Say (strawberry 
weevil) greatly damages the June crop by cutting off the flower-buds 
after ovipositing in them. The most, satisfactory control is rotation 
of crops. Only one or two crops should be taken from a bed and the 
new bed should be at some distance from the old one. Ploughing 
under the old beds is said to destroy most of the hibernating weevils. 
Burning over the beds after the crop is gathered also has some effect. 
Zophodia grossuhriae, Pack, (gooseberry fruit-worm) has but one 
generation in a year ; the larvae when full-grown drop to the ground 
to pupate. Thorough cultivation and the burning of rubbish will 
usually keep this pest in check. 

Weiss (H. B.) & Dickerson (E. L.). The Early Stages of Corythieha 
pergandei, Heid. (Hem., Horn.).— Entrn. News , Philadelphia, xxix, 
no. 6, June 1918, pp. 206 209, 2 figs. 

CwylhuM pergandei is widely distributed in New Jersey, where, it 
is found on alder (Alnus glulinasa) and birches (Betula nigra, B. htra 
and B. populijolia). The adults hibernate under fallen leaves and in 
crevices of bark and appear in late May or early June, depositing eggs 
on the under-sides of leaves in the pubescent tissue in the axils formed 
by the main rib and its side branches. From i to 5 eggs were found 
in each axil, all being completely hidden. The nymphs after hatching 
feed in colonies on the under-sides of the leaves, causing discoloration. 
Adults of the first brood have developed by mid-July. From 5 to 6 
weeks are required for a complete life-cycle and during the last days 
of August or early September adults of the second generation have 
developed and these hibernate. On account of the extended oviposi- 
tion period, all nymphal stages are found feeding together. The egg 
and the various nymphal stages are described. 

Wilson (H. F.). A New Species of Macrosiphum (Aphididae, Horn.). 
— Enfcrm. News, Philadelphia, xxix, no. 6, June 1918, pp. 230- 
231, 1 fig. 

Macrosiphum rhododendri, sp. n., is described, apterous, alate ana 
pupal forms being taken in great numbers on leaves of Rhododendron 
californicum in the coast region of Oregon. 

Emergency Entomological Service. — Enkm. News, Philadelphia, xxis, 
no. C, June 1918, pp. 234-236. 

Various reports received by the United States Department, of 
Agriculture are included in this heading. Cylas fonniearins (sweet 
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notato weevil) has been found on an additional food-plant ( Cnhmjotion 
hom-nox) in Florida. Certain varieties of morning glory, especially 
lwmoea pes-caprae, are considered to be preferred host-plants of this 
weevil and might, serve as successful trap-crops. Losses in Texas 
from this insect have been particularly heavy. Rhodes opaca (false 
wireworm) has caused severe injury to wheat in Kansas. Pyravsta 
nubilaiis Hb. (European corn-stalk borer) is very abundant on maize 
in Eastern Massachusetts, and is causing so much anxiety that it may 
be made a subject of quarantine. , 

Coky (E. N.). Insects Of 1916 . — Maryland Expt. Sta., College Park, 
n. d., 12 pp., 2 figs. [Received 25th June 1918.] 

A brief and popular account is given of the following pests, taken 
from the year’s records of over 60 injurious species in Maryland, and 
the usual "methods of control for each are outlined : Aphis pomi, De G ., 
A. avenae, F., A. sorbi, Kalt., Cydia (Laspeyresia) mohsta, Busck, 
Cyiia (Carpocapsa) pomonella, L., Phylletrela viUatu, F., Pieris rapae, L., 
Phytometra (Plum) brassicae, Riley, Hallka citri, Ashm., Typophcrus 
camllus, Lee. (strawberry leaf beetle), Neocerala (Dasyneara) 
rlwiophaga, Coq. (rose midge), Lopuleu media, Say (phlox plant 
bug), and Cecidomyia catalpae, Comst. (catalpa midge). 

Wood (W. B.) & Selkregg (E. R.). Further Notes on Laspeyresia 
mlesta — Separate from Jl. Agric. Research, Washington, D.C., 
xiii, no. 1, 1st April 1918, pp. 59-72, 10 plates. [Received 
21st June 1918.] 

Further investigations on the life-history, habits and control of 
Cyiia (Laspeyresia) molesta, Busck (Oriental peach moth) have been 
made since the publication of a preliminary paper [see this Reiiew, 
Ser. A, v, p. 75, also above, p. 369]. 

The food-plants of this pest, other than the peach, are cherry, plum, 
apricot, several varieties of flowering cherries, quince, pear, apple 
and flowering quince ; of pomaceous fruits the quince is decidedly 
the favourite. It is possible that the insect travels from orchard to 
orchard by flight, since the moth is a strong flier at dusk and during 
cloudy days. 

The character of injury and the amount of damage vary at different 
seasons of the year and on different food-plants, and though the 
damage caused by each of the early generations is separated from 
that due to the next by a distinct interval, later in the season the 
injury from each succeeding generation increases in severity without 
any such intervals. 

The injuiy to twigs, which occurs mostly before midsummer, may 
not be noticed for several days after the newly hatched larvae have 
begun work, if the weather is cool and damp, but it becomes evident 
much sooner if the weather is hot. On peach it shows most plainly 
at midday or in the afternoon. Twig injuiy is most Sivere on the 
peach, quince, plum, apple, pear, nectarine and apricot, following 
in order. 

The fruit of the peach is attacked by larvae of the second generation 
when it is about the size of a chestnut. The injury caused by their 
boring through it does not result in its rotting or fall. Mid-season 
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varieties of peaches and those ripening after 1st August are subject 
to severe injury, the larvae entering close to the stem and going 
direct to the seed. 

Injury to pomaceous fruits, though it may not be severe in a 
commercial sense, is yet of economic importance, as the problem of 
control is complicated bv the fact of a favoured food supply existing 
for the pest in the autumn after its normal host-fruits have disappeared. 

Insects likely to be confused with G. molesta, either because of a 
close resemblance in the larval stage, or of a similarity in the injuries 
that they cause are :—Cydia (Laspeyresia) powonella, L. (codling 
inoth), Enarmotmi (L.) prunirora, Walsh (lesser apple worm), Amrsiu 
Uneatelfo, Z. (peach twig borer) and Enarmonia ( L .) pyrieolam. 
Murtfeldt. 

Eight species of Hymonopterous parasites of C. molesla have been 
reared, six being primary, and two secondary parasites. One Dipterous 
parasite, Hypostena mriabilis, Coq., was also reared from larvae 
collected in the orchard. Macmcmtrus sp. was the most abundant 
of the six primary Hymenopterous parasites, attacking the larvae 
of C. molesla and spinning its cocoon within that of the host. 
It is also a parasite of 0 ■ pomonella. Second in abundance was 
Phaeogenes sp., which probably attacks C. molesta in the prepupal 
or pupal stage. Ascogaster carpocapsae, Vier., oviposits in the egg of 
the host and kills the insect in the larval stage after it has spun its 
cocoon. Of the remaining parasites, Spilocryplvs sp. attacks the larva 
after it has spun its cocoon, while Mesostenus sp. and Glypta vulgaris, 
Cress., attack the feeding larva and kill it before pupation. The two 
secondary parasites, Dibraehys boucheanus, Ratz., and Cerambycobius 
sp., were both found in cocoons of Macrocentrus sp. 

Since the larva feeds within the twigs and fruit, it cannot be controlled 
on peaches by the use of poison-sprays. Lead arsenate, though applied 
just before the eggs were due to hatch, did not prevent the larvae 
from entering the twigs and fruit, and was quite ineffective. 
Negative results were also obtained with the same spray applied at 
other times, also with 40 per cent, nicotine sulphate solution diluted 
to 1 part in 400 parts water, and with a combination spray of lead 
arsenate and nicotine sulphate. Other attempted remedial measures 
were : — banding the trees with burlap ; clipping and destroying 
infested twigs and fruit ; immersing the cocoons containing hibernating 
larvae in miscible oils and nicotine sulphate; and fumigating hibernating 
larvae with hvdrocyanic-acid gas. But from the results obtained it 
appears impossible to free infested nursery stock from this insect 
by the last two methods, while the first two gave only negative results 
in the orchard. 

Parasitism of the insect in the autumn undoubtedly is a factor 
in lessening the number of moths emerging in the spring, but the 
percentage of parasitism cannot yet be definitely stated. 

War Vegetalhe Gardening and the Home Storage of Vegetables — 

National War Garden Commission, Maryland Building, Washington, 
D.C., 1918, 31 pp., 29 figs. [Received 21st June 1918.] 

A section of this circular deals with disease and insect prevention, 
the usual fungicides and insecticides being recommended, and directions 
for their preparation being given. 
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Speyer (E. R.). Borers on Tapped Surfaces of Rubber — Trap. Agricul- 
turist, Peradeniya , 1, no. 4, April 1918, p. 205. [Received 
21st June 1918.] 

At a meeting of the Committee of Agricultural Experiments held 
at Peradeniya in March, the author reported that in 55 per cent, 
of the recorded cases of Scolytid borers attacking rubber trees, the 
latter or parts of them, had already been killed by fungi. There 
ivere no recorded cases of successful attack in healthy trees or healthy 
portions of trees. In recent reports of borers in tapped. and untapped 
surfaces treated with tar and liquid fuel, it is probable that they had 
been attracted to small diseased patches and that in no case had the 
beetles been able to pass the latex layers. The remedy is to be found 
not in stopping the application of preservatives, but in removing 
at an early date the dead wood in which the beetles originate, and 
immediately destroying it bv fire. 

Bernard (L,). Cochylis et Eudtmis. Capture des Papillons par Ies 
Pieges 4 Liquides. [Glysia ambiguetta and Polychrosis bolram. 
Capture of the Moths by Liquid Bait Traps.] — La Vie Agric. et 
Pur., Paris, viii, no. 24, 15th June 1918, pp. 407-409. 

This paper is a resume of previously published results of the 
experimental use of alcoholic liquid bait traps for vine moths. 
Against Sparganothis pilleriana and the summer generations of Clysia 
ambiguetta and Polychrosis bolram these traps allord a simple, cheap 
and efficacious means of control, most useful in hot, dry seasons. 
They can never constitute a means of extinction, since their 
action is so limited against the spring generation, which it is 
most important to destroy ; they form however a valuable secondary 
means of checking twilight-flying moths that are not affected by 
light traps. 

Dupont (P. R.). Insect Notes. Curator’s Report on Botanic Station, 
Seychelles, for 1917. MS. from Colonial Office, received 24th 
June 1918. 

The following list is given of the insects attacking coconut in 
Seychelles : Oryctes rhinoceros (rhinoceros beetle) ; Melitomnia 
insttfore ; Diocalandra jrumenli ; Eugnoristus braueri ; Ischnaspis 
lem/irostris (filijonnis) ; Chrysomphalits uonidum (Aspidiotus ficus), 
Chrysomphalus (Aspidiotus) didyospermi ; Aspidiotus lataniae ; Aspi- 
diolus ansei; dooms pis inday; C. dilaktla ; Icerya seychellarum ; 
inisonin skttifera ; Eucalymnatus (fkcanimn) tessellalus. Oryctes 
rhinoceros is doing damage owing to the refuse from the essential-oil 
distilleries forming new breeding places. The discovery inMadagascar 
by Mr. d’Emmerez de Charmoy of natural parasites of this beetle 
gives an opportunity for combating it by their introduction into 
Seychelles. These parasites arc Scoliid wasps of which Hinte species 
( Iriscolia liyalinata, Dielis coUaris var. coelebs and Scolia pifoseUa) 
already occur in Aldabra, a Seychelles dependency, N.W. of 
Madagascar. This means that the rhinoceros beetle parasite (Scolia 
oryetophaga) and other Scoliidae would in all probability be easily 
acclimatised in Seychelles. Melitomma insulare is even worse than 
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the rhinoceros beetle in its ravages in coconut plantations. It is 
indigenous to the Seychelles and to Madagascar, and efforts should 
be made in Madagascar, where the insect fauna has not been disturbed 
on the same scale by bush fires as in Seychelles, to find its natural 
parasites. At present the larvae, which attack coconut steins only, 
are dug out and burnt. Diecalandra jrmnenti and Eugnoristus 
braueri damage the leaves of coconut. They have not spread to all 
plantations as yet, but the attacked leaves should be removed from 
the tree, on which they remain for a long time, and burnt. These 
weevils, the latter of which is endemic, are not considered to be 
dangerous pests. Scale-insects infest coconuts in Seychelles to a 
considerable extent. Fortunately most of them are likely to become 
parasitised by fungi when the weather conditions are suitable, but 
periods of drought such as that which occurred from 1904 to 1911 
check the spread of these fungi. Eucalymnaius tesseUalus is killed 
out by Cephalosporium lecanii, even in the low country. Chionaspis 
inday, which also attacks areca nut palms, was being destroyed in 
1917 by some parasite, not yet identified. This scale is one of the 
oldest known enemies of coconut in the Colony. It attacks both the 
leaves and the husks. Necrobia rufipes is still doing damage to copra 
that has been stored for a long time, and Silmnus surimmensis to 
coconut cake. 

Vanilla is rather free from insect attack, except by an aphis, 
Cerataphis lataniae, which is fostered by ants at the base of the flower- 
stalks. It is however never found in any numbers. 

The leaves of Para rubber (Hevea brasiliensis) are attacked on a 
small scale by Saisselia (Lecanium) nigra, and Hemichionaspis 
aspidistra e, but the former is kept in check by a fungus. 

Limes, oranges, and other citrus trees are attacked by a number 
of scales, including : — Coccus ( Leoaiman ) viridis ; Lepidosaphes bedii 
( Mytilaspis citricoh), which has been found to be kept under control 
by tbe red fungus, Sphaerostilbe coccophila ; and Chrysomphalns 
aonidum, which is certainly parasitised, as it disappears from plantations 
as suddenly as it makes its appearance. Spraying with cheap fish- 
oil soap, made locally, is necessary to combat scale-insects. 

Rose bushes are attacked at night by Adoretus versutus and in the 
day time by Oxycelonia versicolor. Both these beetles are very 
common, but could be. destroyed by Scoliid parasites, ff it is decided to 
introduce the latter from Madagascar. 

Papaws (Carica papaya) are badly attacked by Aulacaspis ( Diasjris ) 
pentagom, a very common scale-insect in the Colony. Whitewashing 
the stem of the trees every' .I months gave excellent results as a 
measure against this pest at the Botanic Station. 

Breadfruit ( Artocarpus incisa) and jak fruit (Artomrpus integrifolia ) 
are attacked by Chrysomphalms aonidum and Icerya seychellanm. 

Custard apples ( Awma squamosa and A. reticulata,) and soursop 
(Anona muricata) are attacked by Icerya seychellarum, Asterokcanmm 
pustukms Var. seychellarum, and Saissetia hemisphaerica. 

Coffee (Coffea liberica) is attacked by Coccus viridis, Saissetia 
hemisphaerica and Ischnaspis longiroslris. 

The oil palm ( Elaeis guineemis) is also badly infested with the 
latter scale. Scorching the palms with kerosene blast torches combined 
with judicious pruning is being tried. It has been found impossible 
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to purchase blast torches, but coconut husks dipped in kerosene at 
the end of long poles are used instead. 

Lantana (Lantana camara), a noxious weed which is spreading, 
is fortunately destroyed by Pulvinaria antigoni and Aslerokcamum 
pustulous. 

Mangos (Mangijera indica) are attacked by Vinsonia steUifem, 
Coccus ( Lecanium ) mangijerae and Icerya scychellarum. 

Sugar-cane (Saccharum officinanm) is attacked by Trochmrhopalus 
straugulalus, a weevil that bores into the underground portion of 
the stem. The ravages of this insect are not considered important. 

Bananas (Musa paradisiaca) are badly infested with Cosmopolites 
soriidus, which bores into the bulbous extremity of the pseudo-stem. 
Many species of plantain are immune. Stored maize is attacked by 
Cakndra oryzae, and owing to the ravages of this weevil there is no 
grain left in the colony three months after the crop has been harvested. 

Reports on the Agricultural Department, Tortola, 1915-16, and 1916-17, 

Barbados, 1918, 33 pp. 

The yield of cotton was markedly diminished by the attacks of 
caterpillars and by a flower-bud maggot, Contarinia gossypii, which 
has not previously been recorded in the Virgin Islands. 

Dtaprepes abbreviatus (root borer of sugar-cane) or a closely allied 
species, caused considerable damage to the leaves of the bay tree, 
Pimenta acris. D. abbreviatus dowblieri attacked the young parts of 
limes, bay, avocado pear and many ornamental plants. 

A Longicorn beetle, Batocera mbits, has attacked papaws in Tortola. 
After destroying all the trees at the Experiment Station, the pest 
has spread considerably and is recorded from other localities throughout 
the island. Other trees attacked are Fiats sp., which is killed by it, 
the adults feeding on the leaves and young growing parts and the larva 
eating its way between the bark and wood. It is believed to spend 
nearly a year in the larval stage. Spondias lutea (hog plum) is also 
attacked, and probably avocado pear. This pest should be watched 
for in other islands, as its introduction would be serious in papaw- 
growing regions, and it would probably attack rubber-bearing trees, 
having already attacked a specimen of Ficus elastica, growing in the 
Experiment Station. Alabama argillacm (cotton wotiu) was not 
plentiful, probably owing to lack of its food-plant, and Dysdercus 
andreae (cotton Stainer) was less troublesome than in previous years. 

Cotton (E. T.). Experimental Work on the Control of the White 
Grubs of Porto Rieo. — Jl. Dept. Agric. Porto Rico, Rio Piedras , ii, 
no. 1, January 1918, pp. 1-18. [Received ‘24th June 1918.] 

This paper is a brief report of the results of the vast amount of 
experimental work conducted in Porto Rico since 1908 with a view 
to discovering methods of controlling the white grubs [Lachnosterm] 
so destructive to sugar-cane in the island. 

The entirely negative results show that hand-collection of the 
grubs and beetles is at present the only practical means of holding 
them in cheek, and it is far from being entirely satisfactory. The 
moat promising method lies in the introduction of predaceous and 
parasitic enemies [see this Review, Ser. A, v, p. 410, 559]. 
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Stevenson (J. A.). The Green Muscardine Fungus in Porto Rico. 
( Mdarhiziim anisopliae [Metsch.J Sorokin.) — ,11. Dept. Agric. Porto 
Rico, Rio Piedras, ii, no. 1, January 1918, pp. 19-32, 3 figs. 
[Received 24th June 1918.] 

Mel/trrhizium anisopliae (green muscardine fungus) was first noted 
and described in Russia, but attempts at its artificial dissemination 
have eliiefiv been made in the tropics and subtropics in connection 
with sugar-cane insects. It has been found occurring naturally in 
France, United States, Mexico, Trinidad, Samoa, Philippine Islands, 
Queensland. Java, Hawaii and Porto Rico, and has been introduced 
for trial under artificial conditions into Mauritius, Cuba and 
Argentina. 

In 1911 it was introduced into Porto Rico from Hawaii on the 
supposition that it was not indigenous, but its subsequent discovery 
in localities far removed from the area of introduction points to it’s 
previous existence in the island. 

The number of insects attacked is very large and includes many 
of considerable economic importance. The chief of these arc ■ 
Adorelns compressuts in Java : A. tenuimaeuhtus and A. umbrom 
in Hawaii ; Aqriotes manats in New York ; Anisoplia austrima and 
Bothyrmlem (Ckonius) punctiventris in Russia ; CyrtacarUhacris 
mgricorttis and Holotrichia helleri in Java ; Lachnosterna sp. in Illinois ; 
Lepidiota albohirta in Queensland ; Ijeucophohs rorida in Java ; 
Oryctes rhinoceros in Samoa : PhyUthts smithi in Mauritius ; Rhabdo- 
cnemis obsenms in Hawaii ; Tonwspis postica in Mexico ; and 
T. saccharina ( mria ) in Trinidad. 

The insects found diseased by Metarrhinum in confinement in the 
breeding cages of Porto Rico are ; A phodins sp., Canthon sp ,,Dyscinetus 
barbalas, Ligyrus tumdostts, Metanmius hemiptmis, Lachnosterna 
(Phyllophaga) citri , L. (P.) gmnicensis , L. (P.) portAricensis, L. (P.) 
mndinei , Phytahts insularis, Slrategus titanus, and Tipkia inormta, 
received from Illinois. The fungus has also been found on a number 
of undetermined Scarabaeids, an earwig, and a cockroach. 

As a result of field observation and experiments the conclusion 
has been reached that M. anisopliae will not serve as a practical means 
of controlling the white grubs or May-beetles in the island. Although 
various stages of Lachnosterna spp. are subject to attack in confinement, 
no positive results have been obtained in the field tests, and it appears 
that the indigenous fungus is so dependent on humidity and other 
natural conditions that it is, and will remain, a negligible factor in 
controlling insect pests. 


Stevenson (J. A.) & Cotton (R. T.). The Preparation and Use of 
Lime-Sulphur.— Porto Rico Insular Expt. Sta., Rio Piedras, Circ. 
no. 13, 1918, 9 pp., 1 fig. [Received 27th June 1918.] 

This circular-gives full instructions for the making of lime-sulphur 
concentrate according to the formula : — Unslaked lime, 50 lb. ; 
pure (99 per cent.) sulphur 100 lb. ; water 50-60 U.S. gals. All 
the varieties of lime found in Porto Rico are suitable for the 
purpose, being free from magnesia, a high percentage of which is 
objectionable. 
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Sanders (J. 6.). A Handbook of Common Garden Pests. — Bull. 
Pennsylvania Dept. Agric., Harrisburg , i, no. 2, May 1918, 24 pp., 
20 figs. 

Tliis small handbook gives a very brief account of a few of the 
more important insect pests and diseases injurious in gardens, with 
recommendations for their control. Emphasis is laid on the importance 
of warden sanitation and autumn cultivation. 


Cardin' (P-). Pa Mosca prieta y Medios para combatirla. \Aleuro- 
canlhis woglumi and Means for combating it.] -RepMica de 
Cuba , Segrelaria de Agricultura, Comereio y Trabajo, Common de 
Sanidad Vegetal , Havana , Circ. no. 1, January 1917, 10 pp., 
3 plates. [Received 12th June 1918.] 

This circular contains a historical note on Aleuromnthus woglumi, 
Quaint., with a brief description of the adult and larva, also the text 
of a decree, dated 20th July 1916, requiring the instant notification 
of infestation and prohibiting the removal of various specified plants 
from infested areas or their importation from the East Indies, Jamaica 
and the Bahamas. The most suitable oil emulsion for this pest 
consists of kerosene 2 gals., hot water 1 gal., common yellow soap 
9^-19 oz. This is a stock solution which must be diluted with 10 
parts water. 


Edrozo (L. B.). A Study of Tobacco Worms and Methods of 
Control .— Philippine Agriculturist & Forester, Los Banos, vi, no. 7, 
March 1918, pp. 195-209. [Received 22nd June 1918.] 

Pour species of Lepidopterous pests of tobacco in the field are 
dealt with in this paper, viz. : — Prodenia litura, F., Heliolhis (Chforidea) 
assulta, Gn., Phytmnclra ( Plusia ) eriosoma, Gn., and Phthorimae a 
(Gnormoschema) heliopa, Lower. 

Of these, the Noctuid, Prodenia litura (tobacco cutworm), for 
many years recorded as P. liUoralis and incorrectly identified in 
America as P. ornithogalli, Gn., occurs throughout the oriental 
and southern palaearetic regions and in the Philippines. Eggs are 
laid on bath surfaces of the leaf, and the larvae begin eating along the 
midribs and proceed gradually to the margins, till none of the leaf 
blade remains. They have also been recorded as feeding on castor-oil 
plants, peanuts, lettuce and celery. Since- the larvae pupate in the 
ground, tobacco should not be planted the year following an infested 
crop. The food-plants of this pest in the Philippines are : — tomato, 
tobacco, ealaboa (Monochoria hastala), maize, cabbage, rice, sweet 
potato, castor (Ricinus communis) and jimson-weed (Datura sp.). In 
India its recorded food-plants are : — lucerne (Medicay* satica). jute 
(Corchorus spp.), indigo, potato, mulberry ( Moms alba), Ficus infedoria, 
Neusme coracana, ground nut (Araehis hypogaea), Phaseolus rudicUus, 
Cnjuiius indicus and sugar-cane (Saecharum officinal a in). 

HelioOus assulta. (tobacco false bud-worm) occurs during the 
entire growth period of the crop in the Philippines. The eggs are 
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laid singly on either surface of the leaf and the young larvae feed on 
the leaves, while the older larvae bore into the seed-pods. The life- 
cycle occupies on an average 36 days, there being thus a possibility 
of 10 broods in a year. //. assvltn has a wide distribution and also 
occurs in West, Africa, Asia, Japan, Queensland and Samoa. 

Phthorimaea heliopa oviposits on tobacco on the surface of the 
stem, into which the newly-hatched larva penetrates and travels 
either upwards or downwards. When it has been inside for several 
days a swelling of the stem begins, followed by the wilting of the young 
buds. The best and most practical method of control is to pull up 
and destroy infested plants, if young ; though vigorous plants can be 
dealt with by making a longitudinal cut on the swollen part of the 
stem with a clean, sharp, thin-bladed knife to expose and kill the 
larva. No further treatment of the plant is necessary. Seedlings, 
especially those that have been kept for a long time in seed-beds, are 
severely attacked, hence it is important to transplant them when, 
about 6 inches high and to remove all shoots growing at the base of 
the plant and on the axils of the leaves. Spraying with Paris green 
does not prevent the moth from ovipositing on the stem. 

Phytometra eriosoim, Gn., was first observed feeding on tobacco 
in 1914. While the plants were still in the seed-flats they were 
severely injured by larvae, very few of which, however, touched the 
plants after they had been transplanted and had reached the flowering 
stage. At this time the larvae occurred in large numbers on carrots, 
cress and celery. 

The larva of Acherontia lachesis , F. (tobacco horn-worm), though 
not at present causing any serious injury to tobacco, is a potential 
pest that it is safer to destroy. 

Prodenia litura and Heliothis assulta may be controlled by spraying 
with Paris green in either the wet or dry form, care being taken to 
cover both surfaces of the leaves. The Reduviid, Euagoras pkgiatus, 
Burm., is predaceous on these two larvae, while Phylomelra eriosema 
is parasitised by a Braconid, Urogaster sp., and attacked by a fungus, 
Cordyccps sp. The caterpillars of all these species may be reduced 
by fowls, if a limited number are allowed the free run of the plantation, 
and also by handpicking. 


La Coehenille australienne [I eery a purchase) et son Parasite nature! 

( Novius cardinalis). [The Australian Scale Insect (Icerya purebasi ) 
and its Natural Enemy (Novius cardinalis).] — Bull. Soc. Etude 
Vulg. Zool. Agric,, Bordeaux, xvii, no. 6, June 1918, pp. 56-61. 

A note under the above title was issued in March of this .year by 
the Minister of Agriculture, drawing attention to the occurrence and 
life-history of Icerya purchase (cottony cushion scale) and to the 
means of.. controlling it by its natural enemy, Novius cardinalis. 
Lest new centres of infection in southern France should become 
established and extended before the introduction of this Coccinellid, 
an iusectarium has recently been established at Mentone, one 
department of whieh is specially devoted to the rearing of Novius 
cardinalis for rapid distribution [see this Review, Ser. A, v, p. 536]. 
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Muller-Thurgau (H.). Zur Bekampfung des Heu- und Sauerwurms 
im Sommer. [Notes on combating the first and second Genera- 
tions of the Vine Moth, Clysia ambiguella, in Summer.] — Schweiz, 
Zeitschr. Obsl- u. Weinbau, Frauenfeld, xxvii, no. 11, 3rd June 
1918, pp. 165-170. 

Recent remedial measures against Clysia ambmelh, Hbn.. are 
discussed. The use of arsenicals is deprecated in favour of nicotine 
spravs, which must be applied at high pressure, economy in fluid 
being effected by cutting off the jet when it is not actually aimed at 
the grape clusters. For the first generation spraying must be done 
about 10 days after the first large flight, and if the latter be prolonged 
owing to unfavourable weather, a second application must be made 
8-10 days later. Spraying against the second generation should 
take place about 8 days after the chief flight. The solution should 
contain a minimum of I '3 per thousand of nicotine, and though the 
addition of 1 per cent, soap may permit a less amount to be used, 
such a reduction is not advised. Bordeaux mixture may be used 
as a carrier instead of plain water. 

Jegen (G.). Die rote Spinne. [Red Spider.]— ScAwetz. Zeitschr. 
Obst- u. Weinbau, Frauenfeld, xxvii, no. 12. 15th June 1918, 
pp. 177-182, 1 fig. 

Investigations at the Experiment Institute at Wadenswil have shown 
that soft-soap solution, soft-soap and nicotine, am] a mixture of soft- 
soap and quassia solutions, are the best sprays against Tetmnychus. 
The plain soft-soap solution at 1 per cent, strength is preferred and 
cannot damage the trees if applied before the buds open ; a 3 per 
cent, solution is almost as efficacious. A spray containing equal 
parts of 1 per cent, soft-soap and 3 per cent, nicotine solutions kills 
all (lie eggs, while nearly all are destroyed bv a mixture of equal 
parts of 1 per cent, soft soap and 2 per cent, quassia solutions. 

Bedingungen fur die staatliche Unterstlitzung der Versuche zur 
Bekampfung des Heu- u. Sauerwurms. [Conditions of the State 
Grant in Aid of Experiments in checking the first and second 
Generations of Clysia ambiguella.]— Schweiz. Zeitschr. Obst- u. 
Weinbau, Frauenfeld, xxvii, no. 12, 15th June 1918, p. 184. 

A State subvention of from 20 to 50 per cent, of the cost is 
granted by the Zurich Council for experiments with nicotine sprays 
and trap-lamps against the vine moth, Clysia ambiguella, Hbn. 
w hichever method is used, the area must be a large one, extending 
over the vineyards of several neighbouring growers and the number 
of lamps, etc., must be in accordance with the requirements of the 
local authority concerned. In the case ol lamps the catches must 
be carefully counted and reported to the Experiment Institute at 
V adenswil. 

Lyle (G. T.). Contributions to our Knowledge of the British 
Braeonidae, no. i, Microgasteridae. — Entomologist. London, 

li, nos. 660-661, May-June 1918, pp. 104-111 & 129-137. 

the species dealt with include: — Diokoyaster margimtus, Nees, 
the only bred specimen of which was obtained from a caterpillar of 
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Larentia nridaria ; D. calceatus, Ha!., common in the New Forest, 
where it has frequently been bred as a solitary parasite from caterpillars 
of Thera variola and T. obliseaia in company with Apanteks pinimh : 
D. drcumvectvs, sp. n., a solitary parasite bred from larvae of 
Ijobophom carpimta and hyperparasit.ised by Astiphrommus playiatws 
and Atesochonts confronts ; Micm/aster alrearitts, F,, infesting Geometrid 
larvae, a brood of 79 having been obtained from a larva of Hemeraphila 
abmptaria, as well as from Boarmia getmmria, B. repandata and Rvmia 
enteohta ; M. mimitii a gregarious species, bred from Cleora glabra ria ; 
M. con-nexus, Nees, the commonest species in the genus, large broods 
being frequently obtained from larvae of Arctornts chrysorrkoea 
(Porthesia similis ) and Bombyx neustria, hvperparasitised by Ptermmbis 
sp. and Pezomadms agilis ; .1/. gkbatut, a gregarious species, bred 
from Vanessa atahnta ; M. emssicornis , Ruth., a common solitary 
parasite of the larvae of Enpithecia denotata (campanula ^) ; 
Microplitis ocelhtae, Beh., a common gregarious parasite of Sphinx 
(Smerinthus) ocelbitus and S. poptdi : M. vidua, Ruth., the most 
important parasite of Euclidm- mi, which hibernates in the larval 
state within its cocoon and is always a solitary parasite, the hyper- 
parasite, Umehorm pectoralis, having been reared from its cocoons ; 
M. rvricola, sp. n., bred as a solitary parasite from half-grown larvae 
of Anar/a myrtilli ; M. tristis, Nees, a very common gregarious parasite 
of the larvae of Dianthoeda capsincola and D. ci/cubali, appearing 
in broods of from 12 to 29, and constructing cocoons beneath the surface 
of the ground ; M. sordipe.s , Nees, a solitary parasite from half-grown 
larvae of Acmnycta alni and A. ptti; M. spectabilis, Hal., a brood 
of 22 being reared from a larva of Dyschoruta fimptmda ; M. mediator, 
Hal., gregarious in broods of from 10 to 22, reared from Noctuid 
larvae that were probably attacked before hibernation and did not 
die until about a fortnight after the parasitic larvae had emerged; 
and ill tvberculifera, Wesm., one of the commonest English species, 
reared as a solitary parasite from young Noctuid larvae. 


Walsh (G.B.). Turnip-flea Beetles,— Entomologist, London, li, no. 661, 
June 1918. pp. 141-142. 

The larvae of Phyllotreta undulula are reported from Jarrow-on- 
Tvne as having occurred in the summer of 1917 in the leaf-stalks of 
turnips ; these were hollowed for about half an inch, the roots 
remaining untouched. P. nemontm has a more restricted range in 
the north of Britain, being recorded as rare in the Hartlepool 
district and having been found by the author only once in six yews 
inN. Yorkshire, where P. undulala is very common, the same being 
true of the Clyde district. 

Pantanelli (E.). Experiments in the Disinfection of Dwarf Beans 
infested with Acanlhoscelides obtectus and Spermophagm sabfas- 
eiatus. ’A fthly. Bull. Agric. InleU. & PI. Dis., Home, ix, no. 5, 
May 1918, pp. 639-640. (Abstract from Staz. sper. agrarie ilalinne, 
Modena, 1, no. 11-12, pp. 591-609.). [Received 9th July 1918.] 

Dwarf beans arriving in Italy from Brazil were found to be infested 
with Bruchus (Acanlhoscelides) obteclus and, much more seriously, 
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bv Spermophagus subfascmtus (musmbis), which is peculiar to 
South America and has only once been met with in Europe (Paris), 
where it did not increase. Experiments in the disinfection of seed 
and storehouses showed that fumigation of the seed with 50 grn. of 
carbon-bisulphide or about 50 ce. of carbon tetrachloride ( =81 ’51 gm.) 
or 0 o gm. of potassium cyanide, for 48 hours on each cwt. of dried 
beans, caused certain death to adult insects in the seeds. Germination 
of the seeds is more affected by the bisulphide than by the tetrachloride 
and is not affected at all by potassium cyanide. Storehouses can 
be satisfactorily disinfected by spraying with a tar-oil emulsion. 
Tests showed that at a temperature of 54° to 59° F. the adults of 
both species are destroyed by the use of certain proprietory brands 
of any of the following substances creoline, 7 parts ; creselion, 
6 parts ; cresosol, 5 parts ; or Ivsol, 4 parts, to 100 parts water. 

The Campaign against the Codling Moth ( Carpocapsa pomonella) in 
Cyprus, in 1917. — Mlhly. Bull. Agric. Inlell. & PI. Dis., Rome, ix, 
no. 5, May 1918, p. 64G. (Abstract from Cyprus Agric. Jl. r 
Nicosia, xiii, no. 1, 1918, p. 13.) [Received 9th July 1918.] 

By a Government Order of 25th April 1917, a campaign has been 
instituted in Cyprus against Cydia (Carpocapsa) pomonella (codling 
moth) infesting apple, pear, quince and walnut trees. The measures 
adopted are lime-dressing, daily collection and destruction of fallen 
fruit, and bandaging the trunks with grass or cloth bands. The 
grass bands, however, have not proved successful. Some 80,000 
trees were lime-dressed. 

D’Abreu (E. A.). The Food of Birds in the Central Provinces. — 

Records Nagpur Museum, Nagpur, no. 2, 191 S. [Received 
9th July 1918.] 

This paper contains a record of the stomach contents of 600 hints 
shot in the Central Provinces, India , many of the insects found being of 
economic importance. 

Dcbois (P.). La Protection des Cultures contre les Parasites d’lmporta- 
tion. [The Protection of Crops against Imported Pests.]- Vie 
Agricole et Rur., Paris, viii, no. 27, 6th July 1918, pp. 17 & 18. 

This paper reviews the subject of the importation of insect pests 
as it affects various countries, and urges the necessity for thorough 
fumigation of all horticultura 1 consignments at the time of their 
exportation or importation. 

de Seabea (A. F.) & Vayssiere (P.). Les Coccldes de file de San 
Thome (Hem.). [The Coccids of the. Island of San Thome.] 
— Bull. Sue. Entmn. de France, Paris, 1918, no. 10, 22nd Muv 
1918, pp. 162-164. 

Particulars are given of the Coccids found in the Island of San 
Thome, which is one of the richest agricultural colonies of Portugal, 
with a view to precautions being taken against the introduction 
of any of these pests into French possess'ons in Afr'ea. ’ 
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The list includes Icerya pirchasi, Mask., taken on a cultivated 
species of Rosa, not yet known in western or equatorial Africa : 
Or'hezia insignis, Dougl., on Coffea arabica, being abundant on the 
leaves, attacking for preference the terminal shoot and probably 
encouraging the development of Capwdium coffeae : it has not yet 
been observed in French territory in Africa ; Pseudococcus citri 
Risso, taken on roots and fruits of Theobroma cacao ; Ceroplastes 
sp, . abundant on the branches of Coffea arabica ; Vinsonia stellifera , 
Green, on leaves of Citrus sp., but not yet known to occur in 
Africa ; Saissetia (Lecanium) nigra. Nietn., abundant on leaves of 
Herea guyanensis, but apparently not very harmful ; Coccus (L.) 
viridis, Green, on leaves of Coffea liberica, is a dangerous pest 
and should be watched, though fortunately, its most important 
natural enemy, the fungus Cephalosjmium Ucanii, also occurs in 
San Thome ; Aulacaspis pentagona, Targ., abundant on Cariea papaya 
and on Herea guyanensis, but not yet known to occur on the coast 
of the mainland ; Pseitda&nidia trilobitiformis, Green, taken on 
Theobroma cacao ; Aspidiolns pahme, Morg. & Ckll, abundant on 
leaves of Carim papaya and Artocarpus incisa and less common on 
those of Theobroma cacao, Per sea gratissima and Citrus sp. ; Sekmspidtts 
articuhtns . Morg., on Theobroma cacao and other plants ; Moryamlla 
mashMi, Ckll., on Persca gratissima, in company with Auhcaspis 
pentagona ; Lepidosaphes bechii, Newm. ( citrieola , Pack.) on Citrus 
spp. : and Ischnaspis filiform is, Dougl., found rarely on leaves of 
Coffea liberica. 

Weldon (G. P.). Pear Growing in California.— Mthly. Bull. Cal. State 
Commiss. Hortie., Sacramento , vii, no. D, May 1918, pp. 371^407, 
figs. 165-186. 

Among the numerous insect pests of pear trees dealt with in this 
bulletin are Polycaon cortf ertus (branch and twig borer), which oviposits 
on the twigs of pear and other trees. The larvae bore into the twigs, 
frequently causing them to break. This pest is usually troublesome 
in the neighbourhood of brush piles, in which it hibernates and breeds ; 
consequently brush piles and orchard primings should be cleared 
up. Aphis medicaginis usually feeds on leguminous plants, such as 
sweet and bur clover, etc., but attacks pears when there is a scarcity 
of its usual food-plants, feeding upon the tender tips of the twigs. 
Gynmonijchus ealifornkus (California pear sawflv) in the larval stage 
eats circular-shaped holes in the leaves. Eulecanium ( Lecanium ) 
cerasorum (cherry or calico scale) is abundant in some localities, but 
does not generally require artificial control measures. E. ( L .) coni 
is commonly found on pear trees, but its parasite, Comys fuses, 
generally serves to keep it in check. Borers include Chrysobothris 
femorata (flat-headed apple-tree borer), which frequently causes tj>e 
death of injured or weakened trees ; preventive measures include the 
protection o,f tie trunks of young trees by whitewashing, or by tree 
protectors made of yucca or of heavy paper. Xylchorus xykgraphts 
(lesser shot-hole borer) bores small holes at the base of buds or into 
the heart of branches. All dead wood and primings should be removed 
to prevent hibernation of this species and of Scolytus ( Eccoptogaster ) 
mgulosus (shot-hole borer or fruit-tree bark-beetle), which has similar 



385 


habits. Epitrimerus pyri (pear-leaf ruskmite) hibernates under the 
bud-scales and causes a dry, rusty appearance of the foliage. Sulphur 
spravs are recommended against it. Schizura coneinm (red-humped 
caterpillar) causes defoliation of portions of the pear-tree. The 
larvae can often be found in the evening or early morning clustered 
mi a twig, and the removal of this will perhaps destroy the whole 
colony. A lead arsenate spray should be used if necessary. Palaeacrila 
termta (spring eankerworm) feeds on pear foliage ; nicotine or lead 
arsenate sprays are recommended. Eriocampoides limacina (Caliroa 
cernsi) (pear slug) devours the upper surface of the leaves and may 
completely defoliate the tree. Eggs are laid just beneath the epidermis 
and the larvae begin their attacks in May. When full-grown they 
pupate in the soil and emerge for a second generation after mid- 
summer. Trees sprayed early with lead arsenate are seldom attacked, 
but if the second generation appears, a nicotine or other contact 
sprav should be used, making two applications at an interval of 
about a week. Dusting is also effective owing to the sliminess of the 
larvae, which causes the dust to adhere and finally results in death. 

Under the heading of insecticides and fungicides, a list of contact 
and poison sprays, fumigants and repellents, is given, and many 
formulae for the control of the above-named and other pests of 
pear-trees are detailed. An ingenious chart is appended, showing 
at a glance those insecticides and fungicides that may be mixed 
with safety, as well as those that form dangerous or doubtful 
combinations. 

Bodkin (G. E.). Report of the Economic Biologist.— Brit. Guiana Dept. 

Sci. & Agric., Rept.for the Year 19 16, Georgetown, 10th May 1917, 

14 pp. [Received 11th July 1918.] 

On sugar-cane, the troublesome pest known as the giant moth 
borer [Gastnia Ecus ] is now well under control, occasional sporadic 
outbreaks being due to neglect in destruction of the insect. With 
regard to the two smaller moth borers [Diatraea canella and D. saeeha- 
rails], control measures are not undertaken with sufficient thorough- 
ness and consequently the position is far from satisfactory. The 
main points in control are the careful selection of uninfested tops 
for planting, regular and thorough cutting out of infested parts from 
young canes, breeding and distribution of parasites in conjunction 
with a proper method of egg-collection, the supervision by a trained 
individual employed solely on this work, and the regular prosecution 
of all such work throughout the vear 

Rubber has chiefly suffered from the effects of the South American 
leaf disease ; trees so attacked are frequently destroyed by termites, 
notably Eutermes costaricensis. An amended list of rubber pests 
includes the hawk moth, Erinnyis eho, L. ; the Orthoptera, Tropidacris 
collaris, Stoll, and Osmilia flavolineata, DeG. ; the ants, Atta cephalotes, 
L, and A. ( Acromyrmex ) octospina, Reich. ; the b'ag, Jimpieoris 
rariotosm, L. ; the Coccids, Asterolecanium sp., Vinsonia stellifera, 
nestw., Saissetia nigra, Jfietn., Aspidiolus destructor. Sign., and A. 
personahts, Comst. 

Coconuts were severely damaged, as in former years, by the butter- 
- * ttrussolis sophorae, L. It was observed that the caterpillars, instead 

(C496) 
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of pupating either in the disused nest or elsewhere in the crown of 
the tree, frequently descend the trunk of the palm and pupate in the 
empty husks and other debris lying about the base. The clearing 
up of all rubbish and empty husks on infested areas has consequently 
been made compulsory. This pest is apt to lie dormant for a time 
and then make a severe attack, palms being rapidly stripped of their 
foliage, and eventually the caterpillars, being unable to obtain food, 
scatter and pupate in the most convenient spots, thus rendering 
their destruction a difficult matter. These sudden infestations are 
undoubtedly regulated by the abundance of natural enemies, princi- 
pally Hymenopterous parasites. The larvae of the Limacodid 
Sibine fitsca, Stoll, are increasing in numbers and on several occasions 
have been found to cause an infestation ascribed to B. sopkorae. 
The large locust, Tropidacris htreillei, Perty, formerly a serious pest, 
has now almost completely disappeared. The larvae of the moth 
Caslnia daedahis, have continued their depredations in certain areas. 
In several cases the beetle, Slraiegus aloevs, L., was found to have 
descended to a considerable depth and destroyed the entire heart 
of a young palm. 

Neither citrus plants nor rice are seriously infested by any insect, ; 
on the former scale-insects are the worst pest ; on the latter Laphygma 
frugiperda, S. & A., still occurs, though not abundantly. 

Cacao trees have been found infested with the following species 
of ants, their presence being frequently indicative of scale-insect 
infestation : Daceton armigemm, Ltr., Cryptoccrus atratus, L., Tetrn- 
morkim guineense, F., Neoponera vilfosa inrersa, Sm., Azteca instabilis, 
Sm., and A. relax, Forel. 

Investigations were carried out on the sugar-cane froghopper pest, 
Tomaspisflmrilatera. Both this species and its parasites were studied, 
with the object of the possible introduction of the latter into the cane- 
fields of Trinidad. Frnghoppers are not likely to become a serious pest 
in British Guiana. The following species have been identified : 
Tomaspis Jiavilalera, l-rich, the nymphs of which feed on sugar-cane ; 
T. pubescent, F.. the nymphs feeding on grasses in the vicinity of 
cane-fields ; T. rubra, Germ., abundant in the interior ; and Ischnorhina 
sanguined ■, F., a rare species from the interior. 

Among destructive ants are Alla ( Acromyrmex ) octospina, Reich., 
which destroys the cambium layer of recently tapped rubber trees 
(Heim brasiliensis ) ; Monomorium JIaricola , Jerd., found infesting 
coconut palms and also in houses in all kinds of food, particularly 
oils, and devouring dead insects. Tapimma melanocephaium, F., is 
perhaps the commonest species of ant in the Colony ; it is found in 
every dwelling-house and building, attacking all kinds of food and 
also dead insects. Camponotus ( Mynnothrix ) abdominalis slercorarivs, 
For., is common in cane fields. Azleca Irigona subdentata, For., is 
usually found accompanying Coccids. Soknopsis pylades. For., is 
the common red stinging ant of the coast-lands. It fosters Pseudo- 
coccus saerhaui, Ckll. (sugar-cane mealy hug), P. citri, Kisso, and 
Saissetia nigra, Nietn. It is occasionally destructive to rice by 
burrowing in the stem. 

Attention has been given to the dragonflies of the coast-lands, 
some of which are of considerable economic importance, as they are 
predaceous on certain agricultural pests. A list of 22 species occurring 
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in the Colony is given. Among thrips, of which 12 species have been 
identified, Frankliniella insularig, Frankl., is found on blossoms of 
various plants, roses, etc. ; Helwthrips haemorrhoidalis, Beh., is 
abundant on leaves of orange, avocado and other plants, frequently 
proving very destructive ; Hophndothrips offinis, Hood, has been 
taken from leaf-sheaths of sugar-cane ; and Franklinothrips 
icspiformis, Cwfd., is a predaceous species. 

A new Aleurodid, Eudmleurodkus bodkini. Q. & B., was found on 
leaves of Erythrina glauca. 


Dodo (A. P.). Records and Descriptions of Australian Chalcidoidea.— 

Trans. Proc. R. Soc. S. Australia, Adelaide, xli, 21th December 

1917, pp. 344-368. [Received 13th July 1918.] 

Among the species recorded in this paper are : — Stnmntoc.eroiJ.es 
rubripes, Gir., reared from Tineid larvae in eucalyptus galls ; 
Stomalocems yraeilicorpus, Gir., a parasite of the sugar-cane bud-moth, 
Opogona glycyphaga, Meyrick ; Euryischia, shakespearei, Gir., reared 
from puparia of a small Dipteron attacking Aphis sacchari (sugar-cane 
aphis) ; E. alenrndis, sp. n., from Alettrodes on sugar-cane ; 
Polycystomyia bencfica, sp. n., Trigonogastra agromyzae, sp. n., and 
Pterosema tubaenea, sp. n., all from Agromyza phaseoli (bean-fly) in 
stems of cow-pea; Eurydvnota braconis, sp. n., bred from cocoons 
of Apantdes on larvae of Cirphis ( Leucania ) vnipvnda ; Pterosenwidea 
ibosophike, sp. n., bred from puparia of a Drosophilid fly, the larvae 
of which destroy Pseudococms calceolariae (sugar-cane mealy hug) ; 
Telmcnemelk megymem, sp. n., bred from eggs of the bug,' Megyflicnum 
inmhre ; Cristatithorax viridiscutuni, Gir., bred from the ootheca 
of a common Blattid, Ellipsidion pelhiculum, on leaves of sugar-cane ; 
Anastatus aristotelen , Gir., from eggs of the Xeuropteron, Torbia 
viridissima ; Agamerion metaUica , Gir., a very common parasite in 
the ootheeae of Ellipsidion pellitcidmn ; Neodimmockia. agromyzae, 
sp. n., from Agromyza phaseoli in stems of cow-pea : Mtslotharomyia 
oophaga, sp. n., from ootheeae of Ellipsidion palhicidiwi ; Plcnrotro- 
pomyin (icneoscuteUiim, Gir., bred from sugar-cane leaves infested 
with a leaf-mining Tineid, Cosmopleryz sp. ; and Rkiawpehoiuyia 
acmeoxn, sp. n., reared from a pupa embedded in the midrib of a 
sugar-cane leaf. 


H.ultgax (C. P.). Strawberry Culture. — Michigan Agric. Expt. Sla., 
East Laming, Spec. Bull. no. 84, February 1918, 19 pp,, 18 figs. 
[Received 13th July 1918.] 

The pests of strawberries dealt with include white grubs [Lach- 
nosterm spp.], which feed on the large roots or in the crowns, 
causing the wilting and dying of the plants. As the beetles producing 
these grubs oviposit in sod lands, such lands should J>e devoted to 
some other cultivated crop for at. least one season before planting 
strawberries. Deep ploughing in the autumn will kill many of the 
grubs. The strawberry leaf-roller [ Ancylis comptana ] oviposits on 
the under-surface of the leaves in early spring, and the larvae fold 
over the leaflets and feed within them, causing them to die. Before 
(C406) " e2 
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the leaves become rolled, two or three sprayings, at one week’s interval 
should be given to the plants, using 2 lb. lead arsenate to 50 U.S. 
gals, water. After the crop is gathered, the plants should be entirelv 
cut down and burned. 

Waid (C. W.). Tomato Growing in Michigan.— Michigan Agric. Exp. 
Sta., East Lansing, Spec. Bull. no. 89, March 1918, 18 pp, 9 figs, 
[Received 13th July 1918.] 

The insects mentioned in this bulletin as pests of tomatoes are 
cutworms, for which poisoned bran mash is advocated, the potato 
beetle [Leptinotarsa decemlinmta]. blister beetles and flea-beetles, 
which can usually be killed by dusting with 1 part dry powdered 
lead arsenate diluted with 5 or 6 parts of flour, hydrated lime, air 
slaked lime or any other inert powder to serve as a carrier. This 
must be applied as soon as the larvae begin to appear. In planting 
out tomatoes in the field, care should be taken that there are no 
nymphs or immature forms of white-flies [ Aleurodes ] present on the 
plants. 

Parrott (P. J.) & Glasgow (IT.). The Radish Maggot.— New York 
Agric. Expt. Sta., Geneva, N.Y., Bull. no. 442, November 1917, 
pp. 693-715, 8 plates, 2 figs. [Received 13th July 1918.] 

lu this bulletin, Phorbia brassicae, Bch. (radish or cabbage maggot) 
is dealt with in its relation to radish culture. The adult flies appear 
during early May ; eggs are laid on the ground within 3 to 5 days ; 
these hatch and the larvae begin their attacks on the roots of radish 
plants, the damage generally being most evident during June. In 
favourable conditions there are three broods and perhaps a partial 
fourth. Early sowing of the crop, so that it may be harvested before 
the period of danger from the maggots, is recommended, provided 
that favourable weather and soil conditions exist. For the protection 
of these early-sown radishes, frames covered with cheesecloth of 
20 to 30 mesh have given excellent results, both protecting the plants 
from Phorbia brassicae and from flca-bcctles ( Phylktreta vittata, F.), 
and producing finer plants than those grow'n in open beds. 

Robinson (R. IT.). The Calcium Arsenates. — Oregon Agric. Coll. Expt. 
Sta., Corvallis, Bull. 131, June 1918, 15 pp. 

The information contained in this bulletin has previously been 
abstracted from another source [see this Review , Ser. A, vi, p. 338]. 

Newcomer (E. J.). Some Stoneflies Injurious to Vegetation.— 

Jl. Agric. Research, Washington, D.C., xiii, no. 1, 1st April 1918, 
pp. 37-41, 3 plates. [Received 15th July 1918.] 

Among the western species of stone-flies of the genus Taeniopteryx, 
including T. pacifica, Banks, T. pallida., Banks, and T. nigripennis, 
Banks, the first-named has proved to be of considerable economic 
importance. The first adults appear during March, when the fruit 
buds are beginning to swell, and as these begin to open, the flies eat large 
holes in them, frequently destroying them entirely. In other cases, 
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the ovary of the blossom is injured, resulting in deformed fruit. Later 
iu the season, the insects feed on the calyx and corolla of the blossoms 
and on the young fruit and tender foliage. The favourite food-plants 
are apricot, peach and plum trees ; trees with harder buds are much 
less liable to attack. The habit of feeding upon fruit trees is evidently 
an acquired one, as the early stages of the insect are passed in natural 
streams, and the species was undoubtedly abundant before fruit 
trees were ever planted in the valley. Upon examining the native 
vegetation, especially along the streams, the stone-fly was observed 
feeding to some extent on the leaves of wild rose, willows (, Salix spp), 
wild cherry (Primus e-marginata and P. demissa), alder (Alnus temifolin) 
and elm ( Ulmus americam). The shores of the Columbia Kiver were 
examined and the flies were found emerging in large numbers, thousands 
of cast nymphal skins being strewn along the water’s edge to 10 or 
15 ft. above it. Evidently the adults fly to the trees as soon as their 
wings are dry, mate in the orchards and return to the river after feeding 
for oviposition in the water, where the eggs hatch. Whether the 
nymphs complete their development in a single year, or require two 
rears or more, is not known. 

While it has not as yet been possible to carry out extensive 
experiments in the control of Taeniopteryx, it was noticed in 1915 
that plum-trees that had been sprayed with crude-oil emulsion and 
nicotine sulphate for Aphids were not so badly injured as untreated 
trees. Nicotine sulphate and soap also gave some measure of relief. 
It seems probable that complete protection against stone-flies could 
be effected by two applications of a spray composed of 2 lb. lead 
arsenate to 50 U.S. gals, water, the first as soon as the flies appear, 
the second either just before blossoming or just as the petals are falling. 

Taeniopteryx nigripennis and T. pallida have been observed in pine 
woods at an elevation of 3,000 ft.., feeding on native vegetation along 
the banks of a stream. The plants attacked were the thimbleberry 
(Rubus parvijbrus), alder (Alnus temifolia), willow ( Salix spp.), 
wild rose (Rosa sp.), service-berry ( Amthnthier sp.) and maple ( Acer 
douglasi). 

It is probable that a study of the habits of stone-flies 4n other parts 
of the country, particularly of the genus Taeniopteryx , will reveal 
other plant-feeding and therefore potentially injurious species. 

Horton (J. R.). The Argentine Ant in Relation to Citrus Groves. — 

U.S. Dept. Agric., Washington, D.C. , Bull. no. 647, 3rd May 1918, 

1 3 pp., 0 plates. [Received loth July 1918.] 

The subject matter of this bulletin has alreadv been noticed [see 
this Review, 8er. A, vi, p. 313]. 

Cooley (R. A.), Parker (J. R.) & Seamans (H. L.). Grasshopper 
Control in Montana. — Unit. Montana Agrk. Expt. Sta., Bozeman, 
Circ. no. 76, February 1918, pp. 119-147, 16 figs. [Received 
15th July 1918.] 

This circular deals at length with the control of grasshopper out- 
breaks by means of poisoned baits and catching machines. The 
latter can be used in low-growing crops, such as grain (before ripening), 
flax, potatoes, lucerne and grasses, and though the efficiency of the 



390 


two methods is probably about the same, the use of a catching machine 
results in the acquisition of a poultry food, the value of which more 
than covers the cost and operations of the machine. 

French Junr. (C.). Furniture and Timber Boring Insects.— Jl. Dept. 
Agric. Victoria, Melbourne, xvi, no. 4, April 1918, pp. 214-221, 
6 figs. [Received 15th July 1918.] 

The chief timber-boring insect of Victoria is Lyctus brtmneus (furni- 
ture and powder-post beetle), which oviposits on timber. The eggs 
hatch rapidly and the larvae at once bore into the wood, especially 
attacking the sap-wood. 

Originally introduced into Australia in infected timber, tool- 
handles and wicker-work, it has made great headway during recent 
years, attacking furniture, especially the backs of book-cases, cup- 
boards, the inside woodwork of pianos, table-legs and wicker-work, 
From this source it rapidly spreads to the roof and floor-timbers 
of houses, reducing them to sawdust and necessitating their renewal. 
Recent infestations in houses can be successfully dealt with by 
fumigation with hydrocyanic acid gas or carbon bisulphide. 

All timber should be dried as soon as possible and should not 
remain closely packed in timber yards for any length of time ; keeping 
it in the open air for about 18 months allows it to become thoroughly 
dried. 

The House process of artificially seasoning timber by means of 
moist and dry heat, which occupies about a fortnight, does not 
damage it in any way, the colour being good and the fibres normal. 
Some timber merchants remove all the sap-wood ; while timber 
intended for telegraph poles, flooring boards, mine props, etc., should 
be treated with one of the following : corrosive sublimate, linseed or 
other preservative oils, kerosene, benzine, creosote, carbolic acid, 
benzine mixed with carbolic acid, carbolineum, white ant preservative 
or white ant exterminator. Floor joists, after they are laid, should be 
thoroughly dressed with oil to which has been added arsenic at the 
rate of 1 lb. Jo 1 gal. ; this method has been used for years without 
harmful effects. The bark should be removed from trees as soon as 
they are felled and only the heart-wood should be utilised for timbering 
the concealed parts of buildings. 

The pin-hole borer (Anobimn sp.) oviposits on the wood into which 
the larvae bore ; they do not remain in the sapwood as L. bntmms 
does, but penetrate into the very heart of the tree, the burrows often 
being several feet in length. This species has been found to attack 
red gum, mahogany, beech, oak, deal and red pine, the preventive 
and remedial measures recommended for the furniture borer being 
also applicable to it. 

Van Zwaluwenburg (R. H.). Report of the Entomologist. -Reft- 
Porto RicQ Agric. Expt. Sta. for 1916, Mayaguez, 5th February 
1918, pp. 25-28. [Received 15th July 1918.] 

Scapteriscus vicinus (Changa or mole-cricket) requires a year for 
the complete development of a generation, of which three weeks are 
passed in the egg-stage, nine months from hatching to the final moult, 
and two or three months in the stage preceding oviposition, which 
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occurs most commonly during the spring months. The night flights 
of adults are most marked during November and December, and it 
has been found that those captured at lights during October and 
November are more often females than males, and since at this time 
oviposition has not taken place, the use of trap-lights should constitute 
a valuable means of control. Further observations on this point of 
sex proportion are being made. The most satisfactory control 
measure in small areas is the persistent use of poisoned bait, but 
repellents have been found of little value. Flooding land for 24 
hours or more may be practicable in some localities ; by this means 
nvmphs and adults are forced to the surface, where they fall a prey 
to insectivorous birds, while the eggs fail to hatch after submersion 
for a day or longer. 

White-grub injury to sugar-cane was very frequent during the year, 
and especially severe on ratooned canes. The discontinuance of 
ratooning, though often desirable, is not practicable, as the smaller 
mills supplied by a small acreage of cane land cannot afford to lose 
the extra time required for a planted crop to mature. The large 
common species of Lachnostema was captured in large numbers by 
means of a 400-candle power gasoline lamp, placed near the ground 
and operated as soon as the spring flight of the beetles began. Both 
sexes were taken in about equal numbers, and it was found that only 
17 per cent, of the females had completed egg-laying. 

Both the young and adult of Amphiacusta caraibea, a dark-brown 
cricket frequenting cool, moist locations, have been recorded as 
severely damaging various seedlings in the station plant-houses. 
This species, which has also been recorded as a household pest of 
foodstuffs, damages plants by burrowing beneath them and feeding 
from below, much in the same manner as the mole-cricket, injury by 
it being often attributed to the latter. The eggs, which are usually 
laid singly in the upper inch of soil, but which may be dropped 
promiscuously on the surface, hatch in about a month. 

A serious outbreak of the yellow Aphid, Siphaflam, on young cane, 
severely retarding its growth, and in some cases causing its death, 
was eventually brought under control by natural enemies. 

Sterictiphora zaddachi, the larvae of which feed on the leaves of 
Coucohba uvifera (sea-grape) and ChrysoManus icaco, is the only 
sawfiy recorded from the W. Indies. The eggs are laid in clusters 
on the under-side of the leaf and the larvae are gregarious. 

By far the most satisfactory spray yet found for the majority of 
Porto Rican insects is the paraffin-oil emulsion used by the U.S. 
Department of Agriculture in its work in Florida, since it is cheaper 
and less troublesome to prepare than home-made lime-sulphur. 

The termite recorded in the previous report [see this Review, Ser. A, 
•v. p. 227] under the name Leumtermes sp. as tunnelling in furniture and 
woodwork, has proved to be a species of Cryptotermes. 

Man Zwaluwenburg (R. II.). The Changa or Wfst Indian Mole 
Cricket . — Porto Rico Agric. Expt. Sta., Mayaguez, Bull. no. 23, 
12th February 1918, 28 pp., 3 plates. [Received 15th July 1918.] 

Much of the information contained in this bulletin has been 
previously noticed [see this Review, Ser. A, vi. p. 296]. Scapteriscus 
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vicinus is probably tie most destructive agricultural pest in Porto 
Rico. Its natural enemies include a centipede (Scohpendra alternants ), 
a tiger beetle, Telracha sobrina infuscata, a Carabid, Calosoma alternants 
and the larvae of an Elaterid beetle, Pyrophonts luminosus. 

Kinman (C. F.). The Mango in Porto Rico.— Porto Rim Agrie. Exp . 

Sta., Mayaguez, Bull. no. 24,4th February 1918, 30 pp., 11 plates. 

[Received 15th July 1918.] 

The only insect pests of the mango which thus far have been of 
importance in Porto Rico are thrips and the fruit-fly, Anastrepha 
fralerculus. The latter is very injurious to the fruits of some varieties 
of both wild and imported mangos, and as it breeds in other wild 
fruits, some of which bear throughout the year, it would be very 
difficult to eradicate or control it. The cheapest and easiest wav of 
preventing injury is by enclosing the fruit in cheap paper bags when 
it has attained its full size, but before it begins to ripen. It is advisable 
to make a small hole in the bottom of the bag to allow water to drain 
out that may enter by way of the fruit stem. Several hundreds of these 
bags can be attached by one person in a day, and though the! covering 
to some extent hinders the development of the red blush on certain 
varieties, it protects the bloom and prevents sunburn, thus adding 
to the attractiveness of the fruit. 

Hutson (J. C.). Some Insect Pests in Cuba. —Agrie. News , Barbados, 

xvii, no. 421, 15th June 1918, pp. 186-187. 

A previous paper, dealing with the appearance, spread and control 
of Aleurocanthus woglumi (spiny citrus white-fly) in Cuba to the 
end of October 1916 has already been noticed [see this Review, Ser. A, 
v, p. 171]. Subsequent work on this pest has shown that, after hatch- 
ing, the insect passes through three stages before becoming adult, 
during which time the damage due to it is done. A bad infestation 
causes the leaves to curl up, turn yellow', and eventually fall. The 
complete life-cycle occupies about sixty-five days, so that there may 
be five generations a year. Since the adult female lays on an average 
about 40 eggs, the pest is capable of a rapid increase in a comparatively 
short time. 

The froghopper, Monecphora bicincta, became a pest of importance 
in Cuba in 1916, when it destroyed large areas of grass pasture consisting 
of Parana or Panama grass (Panicum numidianum) and Guinea grass 
(P. maximum), and also attacked Sorghum halepense and Andropogon 
murimtus. The damage is done mainly by the nymphs, which attack 
the base of the plant and the top of the roots, gradually sucking the 
plant dry. The eggs are laid on the soil close to the plant and hatch 
in from 12 to 20 days in the wet season, though under dry conditions 
they may remain unhatched for as long as 4 months. There arc 
four moultj, agd under favourable conditions the complete develop- 
ment occupies from 32 to 40 days. Various control methods suggested, 
include : — the binning over of dried-up pasture areas, by which 
means the eggs and nymphs are destroyed, though a certain proportion 
of the adults will escape ; the collection of adults by means of trap- 
lights ; the use of a machine resembling a hopper-dozer, which, 
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however, is unsuitable for uneven ground ; and lastly the use of green 
muscaidine fungus [Melarrhizium anisopliae], 

Pseadococcus median (sugar-cane mealy-bug) attacks both the roots 
ami stalk of the sugar-cane, sometimes killing the canes outright. 
This pest is considered to be the most serious insect problem in relation 
to sugar-cane in Cuba, the discovery of suitable remedial methods 
being a matter of urgent importance. 

Boveia (J. R-). Report of the Department of Agriculture, Barbados, 
for 1916 - 1917 . — 62 pp. [Received 15tk July 1918.] 

Experiments on the growing of sugar-cane with chemical fertilisers, 
and conducted on the same manurial plots for 24 consecutive years, 
were beginning to yield valuable results until four years ago, when 
the canes were so severely attacked by the larvae of Diaprepes 
abbreviatus, L. (root-borer) and Phytalus smith i, Arr. (brown hard- 
back) as to render the comparison of results impossible. 

These two pests are increasing in Barbados in spite of the fact 
that in 1915 the 1,560 clumps in the plots were dug out, cut into 
pieces and the old cane-holes dug out 2 ft. square, 8,122 larvae 
being thus destroyed. The increase is due to the indifference of 
the vast majority of planters who still make no effort to combat the 
infestation. The loss due to these larvae in 1916-17 was at the rate 
of about £9 per acre, since 33 infested clumps had to be dug up before 
they were mature, and when the remaining clumps were reaped 
8,227 larvae were dug out and destroyed, being an increase on the 
previous year. 

The need for a united effort in collecting the larvae and mature 
insects, as well as in destroying the eggs, is emphasised by the fact 
that in Mauritius the pest is capable of destroying whole fields of 
cane, while in Porto Rico the larvae of certain allied hardbacks are 
on the increase and causing great loss to the sugar-cane growers. 

Some proprietors are dealing with the pest by collecting the adult 
beetles, the hand picking of 589,680 of these having been paid for in 
one year on an estate of 500 acres. Others, again are substituting 
crops other than sugar-cane in the infested fields. 

A preliminary list is given of the ticks, mites and insect pests of 
Barbados, exclusive of the Coccidae, which were recorded in the 
previous Report [see this Review, Ser. A, iv, p, 206], with remarks 
concerning their habits where known. 

Dash (J. S.). Report of the Assistant Superintendent of Agriculture 
on the Entomological and Mycologieal Work carried out during 
the Season under Review. — Rept. Dept. Agric. for 1916-17, 
Barbados, 1917, pp. 56-60. [Received 10th July 1918.] 

The attacks of Diaprepes abbreviatus (root-borer) and Phytalus 
srntki (brown hard-back) on sugar-cane seem to be increasing, and 
the losses due to them would have been far greater had it not been 
tor the favourable growing weather that prevailed in 1916. Diatraea 
scuxharalis (moth-borer) has continued to cause great annual loss 
owing to the lack of concerted action on the part of growers. 

ther minor pests of sugar-cane noted were : — the scale-insects, 
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Pseudocomts mkeolariae, P. sacchari, and Aspidiolus sacchari , and 
the termites, Coptotermes marabitanus, Hag., and Eutermes hatiensis 
Holing., the latter being a local species. 

Steiwcranus ( Delphax ) saccharivorus (cane fly), a very serious pest 
in Jamaica, has not been observed in Barbados since 1914, when its 
eggs on cane leaves were heavily parasitised by the Mymarid, Anayrus 
flavescens. 

Cotton was subject to small local attacks by Eriophyes gossypH 
(blister mite) and by Alabama argillacea and Aletia luridula (cotton 
caterpillars), which, however, were held in check with Paris green. 
Injury to the stem by Porricmdyla gossypii (red maggot) was recorded 
from one locality during the year. 

In several districts complaints were received of injury to sweet 
potatoes by Euscepes batatae (scarabee), the remedy for which lies in 
much improved methods of clean cultivation, such as planting from 
sound tubers only, and the removal and destruction of all infested 
material from the fields after harvesting. 

Telramjchus telarms was present to some extent during the drv 
months. In cases where treatment was necessary dusting with 
flowers of sulphur and lime in about equal parts helped to control it. 

Diaprepes abbreviatas was found severely attacking young potato 
plants grown as a rotation crop after infested cane. The stems 
belorv ground were bored so as to result in the death of the plants, 
Less susceptible plants, such as cotton or cassava, should be used in 
such cases as a rotation crop. 

Peregrinus maidis, Ashm., was collected from sorghum leaves 
during the year. 

Garden plants and citrus were found t.o be attacked by : — Lephh- 
saphes beckii, Newm., Chiomspis cilri, Cnmst., Pseudococcm citri , 
Risso, and Coccus midis, Green, the control of this last being attempted 
in one place by spraying with the fungus, Cephahsporium lecanii, 
A parasite of Chrysomphahis dictyospermi, Morg., was bred out and sent 
for identification. A species of Diaspis, probably D. echinocacti, 
was collected on cactus. A species of Aspidiolus, probably A. mpat, 
was collected on oleander. Two Cerambycids, Achryson surimmm 
and Chloridafesliva, were bred in large numbers from the trunk of an 
ebony tree. A thrips, probably Thrips tdbaei, seriously infested 
eschalot leaves in one locality. The Ptinid, Cathorama herbarivm, 
Gorh., was found eating into books and upholstered furniture. The 
Curculionids, Promecops lunatus and Arlipus corycams, attacked bean 
leaves and the seed pods of Abnts precalorius respectively. The 
Scolytids, Xykborusconfasus and Pycnarthrum pallidum, were obtained, 
the latter from the bark of Fiats nitida. 

Nezara viridula (green bug) has been reported as causing damage 
to tomato plants, laying eggs in clusters on the foliage and sucking 
the juices of the leaves and fruit. This pest can be controlled by 
hand-picking the eggs and adults. The larvae of Prodenia dolidios 
and Packyzanda bijmnctalis caused great injury to the foliage of 
certain ornamental plants. A species of termite infesting wooden 
buildings has been identified as Rhinotermes rnsulus , Perty. 

Species added to the collection of Barbados insects include the 
Tenebrionid, Opalrirms qemdlatus, recorded as attacking young 
cotton plants in some of the other West Indian Islands. 
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jIacoun (W. T.l. The Potato in Canada, its Cultivation and Varieties. 
—Canada Dept. Agnc. Div. Hortic., Ottawa, Bull. no. 90 (Popular 
Ed.), 1918, 16 pp., 3figa. [Received 16th July 1918.] 

Damage to the leaves of potato plants by Leptinotarsa decemlineatu 
(Colorado potato beetle) may be avoided by spraying immediately 
the larvae appear, which is in about a week after the eggs are laid. 
■\Yhere labour is cheap it is also advisable to handpick the adult 
beetles before oviposition. 

The best poisons to use are Paris green and lead arsenate ; either 
of these may be applied in both the wet and dry forms. Paris green 
should be used in the proportion of 8 oz. to 40 gals, water, at any time 
that the weather is fine. Tf it is to be used as a powder, the dusting 
should be done while the dew is on the foliage, the mixture consisting 
of 1 lb. Paris green to 50 lb. slaked lime, land plaster (gypsum) or any 
perfectly dry powder. Lead arsenate paste at the rate of 2 to 3 lb. 
to 40 gals, water, or powdered lead arsenate at the rate of 1 lb. to 
i| lb. adheres to the foliage better than Paris green, though it does 
not kill quite so rapidly. Hence a mixture is recommended consisting 
of 8 oz. Paris green and 11 lb. lead arsenate paste to 40 gals, water. 

The cucumber flea-beetle [Epitrix encnnwris] frequently causes 
great damage by making small holes in the leaves, thus inducing the 
attacks of potato fungus, hut. it may be controlled by spraying with 
Bordeaux mixture and lead arsenate. 


Davis (J. J.) & Turner (C. i’.). Popular and Practical Entomology, 
Experiments with Cutworm Baits. - - Canadian Entomologist, 
London, On!., 1, no. 6, June 1918, pp. 187-192. 

Owing to the ever-increasing price of bran, experiments have been 
undertaken in Indiana to test the suitability of sawdust as a substitute 
for it in poison-baits. The regulation bran mash composed of 1 lb. 
poison to 25 lb. filler (bran or sawdust), with 2 quarts molasses, 6 
lemons and water as needed, was made up according to 3 formulae, 
containing respectively Paris green and bran, Paris green and sawdust, 
and white arsenic and bran, and these mixtures were used in a field 
badly infested with Agrotis ypsihn (greasy cutworm). Tho ground 
was treated on 9th July, maize was replanted on 14th Julv, and 
counts made on 23rd July showed that sawdust gave distinctly good 
results, though not so good as those with bran. When used at the 
rate of 5 lb. to the acre, the figures were : — Paris green and bran, 
- per cent, plants attacked ; white arsenic and bran, 3 per cent, 
plants attacked ; Paris green and sawdust, 5 per cent, plants attacked ; 
control plot, 50 per cent, plants attacked. 

Similar experiments were conducted for the control of Cirphis 
vmputata (army worm). The poisons were used in the proportion 
«f 1 lb. to 25 lb. filler and 1 lb. to 50 lb. filler, the bait being scattered 
at the rate of 10 lb. per acre. Examinations made two days later 
s lowed about 75 per cent, dead in the sawdust-bait area and practically 
a ' dead in the area treated with bran. Similar laboratory experiments 
confirmed the view that sawdust has some value, and can be 
recommended when it is impossible or very difficult to obtain bran ; 
ut when it is used, a second application will probably be necessary, 
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and the admixture of some bran to prevent the bait from drying 
and scattering too quickly is desirable. 

As regards the kind of sawdust used, it was found that pine sawdust 
has a decidedly repellent effect, while that of old hardwood (oak and 
hickory) was not so attractive as that of new hickory, which was 
used in these experiments. 

Further experiments were made to test the effectiveness of Paris 
green, calcium arsenate, sodium arsenite, lead arsenate, arsenious 
acid (white arsenic) and crude arsenious acid (a by-product of copper 
refineries containing 88 per cent, of arsenious acid). When this 
last was used at a strength of 1 to 40, it had a killing power nearly 
equal to that of Paris green at the same strength, and even as weak 
as 1-60 the results were very satisfactory, while at the rate of 1-25 it 
was remarkably effective. In short, Paris green, crude arsenious 
oxide and sodium arsenite are the most desirable for poison-baits 
calcium arsenate being next in value. Lead arsenate should be used 
only when the above-mentioned are not available, since its action 
is much slower, even at twice the strength, though at the end of five 
or six days it is more effective than any of the other poisons. The 
results with white arsenic were wholly negative. 

Baits prepared with lemon extract in place of lemon fruit and with 
or without molasses, showed that the presence or absence of the latter 
made little difference, while lemon extract gave a higher percentage 
of effectiveness than the fruit, an important result in view of the greater 
convenience often attending its use. The results of experiments 
with banana in place of citrus traits were very satisfactory, and warrant 
further trials in the field. 

Weiss (H. B.) & Dickekson (E. L.). The Early Stages of Empoasca 
trifasciata, Gill.— Canadian Entomologist, London, Ont., 1, no. 6, 
June 1918, pp. 201-203. 

The small leaf-hopper, Empoasca trifasciata. is fairly well distributed 
in New Jersey, being found on Populus deltoides (Carolina poplar) and 
P. nigra italica (Lomba rdy poplar), especial ly the former. Hibernation 
takes place in the egg-stage, the eggs being deposited in the young 
twigs and hatching in tfie latter part of May or early in June. The 
nymphal stages occupy three to four weeks, adults of the first brood 
being present by the end of June or beginning of July. The summer 
eggs then deposited hatch during the last week of July, adults of the 
second brood being present by the end of August. The winter eggs 
are deposited during September, the adults surviving till the cool 
weather of early October. The extremely active adults scatter soon 
after emergence, but on rainy days have a tendency to collect on the 
foliage, especially on the under-surface, where their feeding produces 
a whitish discoloration of the upper surface. 

Garnett (R. T.). An Annotated List of the Cerambyeidae of California. 

— Canadian Entomologist, London, Ont., 1, no. 6, June 1918, 
pp. 205-213. 

This further instalment of a list of Californian Cerambycids [see this 
Renew, Ser. A, vi, p. 363J includes among other species of economic 
importance : — Hybodera tvbercuhta, J,cc. ; breeding in maple ; 
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1 [egobrium edwardsi, Lee., found on oak and live oak ; Holopleura 
hekM : Lee. (marginata, Lee.) bred from laurel ; Rosalia funebris, 
Mots., breeding in laurel and ash ; Tragidion annulatum, Lee., found 
un mesquite ; Cyllene antennatus, White, breeding in mesquite ; 
Clytus planifrons, Lee., bred from dead branches of willow ; 
Xyhtrechus undulatus, Say, breeding in Pseudotsuga iaxifolia and 
probably other coniferous trees including Pinus ponderosa ; X. insignis 
Lee. ( oblUeratus , Lee.), breeding in various species of willow ; 
X. amosus, Say, breeding in poplar ; Neodytus conjunctus, Lee., 
breeding in Quercus dauglasi and Fraxinus oregom ; Alimia dorsalis, 
Leo,, breeding in post cedar; Lesmocerus auripennis, Chevr., 
D. cribripennis, Horn, and D. californicus, Horn, breeding in elder- 
berry ; Necydalis laemmllis , Lee., bred from tan-bark oak ; Pyrolrichus 
citlicolUs, Lee., breeding in the heart- wood of alders ; Leptalia macilenla., 
Mann., breeding in willow ; Rhagium lineatum, Oliv., breeding in 
various pines ; Centrodera nevadim, Lee., breeding in Pinus ponderosa ; 
Pachyla liturata, Kirby, breeding in fir ; and P. spurca, Lee., breeding 
in Pseudotsuga Iaxifolia. 


Chapais (J. C.). Notes eoneernant L’ “Hemerocampa marqu6e de 
Blanc.” [Notes on the White-marked Tussock Moth.]— Nut, 
Canad Quebec, xliv, no. 11, May 1918, pp. 163-166, 4 figs. 
[Received 18th July 1918.] 

In 1917, the orchards of eastern parts of the province of Quebec 
were severely damaged with the wdute-marked tussock moth [Hemero- 
campa leucostigma]. The remedial measures recommended are the 
collection of the cocoons and the spraying of larvae hatching in May 
and June. All the cocoons collected should be kept till the following 
spring in boxes covered with metallic gauze, to preserve any parasites 
with which they may have been infested. 


Moore (W.) & Gkaeam (S. A.). Physical Properties governing the 
Efficacy of Contact Insecticides. — Jl. Agrie. Research, Washington, 
D.C., xiii, no. 11, 10th June 1918, pp. 523-538. 

Formerly it was considered that contact insecticides killed the 
insects to which they were applied bv means of their vapour and that 
their volatility was the index of their toxicity when used as sprays. 
In working with insect eggs, however, it was found that materials 
not volatile enough to kill insects or their eggs by their vapour within 
a reasonable length of time were among the most effective materials 
when applied to eggs as liquids. 

This action is due to the physical properties of wetting and spreading, 
terms that are not strictly synonymous, wetting being the adhesion 
between the liquid and the solid, while spreading is the^xcqss of the 
adhesion between the liquid and solid over the cohesion of the liquid. 
If the cohesion of a liquid is less than the adhesion between the chitin 
ionuing the outer covering of the insect and the spray, then the liquid 
will spread, the rate at which this takes place being governed by 
the viscosity of the liquid. If the cohesion of the liquid is greater 
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than this adhesion, the spray will form into droplets, which tend to 
roll off, the same result being obtained when the spray does not wet 
the insect. The same properties determine the degree of penetration 
of a liquid into the tracheae by capillarity. 

Hence contact insecticides may be divided into two groups 
(1) those that, wet, hut which do not spread, owing to their adhesion 
being less than their cohesion ; and (2) those that wet and spread 
over the surface and are able to gain entrance to the tracheae hv 
capillarity, since their cohesion is less than their adhesion. 

Experiments seem to indicate that the composition of ehitin is 
such that it is easily wetted by oil and oil solvents, or its surface may 
be coated with an oily or fatty substance, and therefore contact 
insecticides which are either soluble in ether or chloroform, or are 
fat solvents, are able to spread over the insect and enter the tracheae. 
It has also been shown that compounds with a viscosity as high as, 
or higher than castor oil, spread so slowly that they may be classed 
as poor insecticides ; while compounds more volatile than xylene 
evaporate too quickly for effective work. 

In the case of emulsions, the power to penetrate the tracheae 
depends on the character of the emulsifier and not on the emulsified 
oil. Those made with gelatin or saponin tend to form droplets and roll 
off ; those made with Castile or soft soap adhere, spread and penetrate 
the tracheae, carrying the emulsified oil with them; but those 
made with ivory soap, though they adhere, are too viscous to spread 
rapidly and ultimately break down, though the oil remaining mat- 
spread over the insect and enter the spiracles. The watery part of 
such emulsions evaporates in from 5 to 30 minutes, the length of time 
depending on the temperature and humidity of the atmosphere, the 
time however being sufficient for a volatile oil to evaporate before 
reaching the tracheae. 

Experimental evidence shows that solutions of soaps containing a 
large proportion of alkali are more toxic than those which are practically 
neutral. It also proves that the vapour of volatile oils and acids 
can penetrate the walls of the tracheae more rapidly than the liquid. 
On the other hand, aqueous solutions such as nicotine do not penetrate 
the tracheae at all except in the form of vapour. When nicotine 
sulphate eomes in contact with the body of an insect, it is slowly 
decomposed, with the formation of nicotine which enters as a vapour. 
Such a decomposition doubtless explains the fact that leaves sprayed 
with nicotine sulphate, even when dry, are repellent and poisonous 
to insect larvae, even though not taken internally. 

In the case of very volatile compounds, there is a tendency to 
re-evaporation from the tracheal walls, hence the atmosphere must 
be saturated, and consequently a much larger amount of such a 
compound is required to kill an insect than of a slightly volatile 
compound, and thus volatility comes to be an index of the ability 
of a compound to gain entrance into the insect, and is therefore 
closely correlated with toxicity. 

A notable exception to this is the compound chloropicrin, which 
penetrates the walls of the tracheae and kills very quickly, its action 
being due, either to its extreme toxicity, or to an abnormal pouM 
of penetration. 
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Miluken (F. B.). Nysius ericae, the False Chinch Bug .—Jl. Agric. 
Research , Washington, D.C., xiii, no. 11, 10th June 1918, pp. 571— 
578, 2 plates. 

Xysius ericae, Schilling ( angustalus , Uhler) (false chinch bug) has 
been for many years a serious pest in the semi-arid regions of the 
United States, causing great damage to sugar-beet and cruciferous 
garden crops, by settling upon them suddenly in enormous numbers 
and sucking so much sap from them that the plants wilt beyond 
recovery in a day or two. 

The eggs are deposited in loose soil, among clods or rubbish ; in 
composite flowers, such as those of Gaillardia pukhelh ; between the 
clumes in grasses, snch as Eragrostis mayor ; among the clustered 
parts of plants, such as thyme-leaved spurge ( Chamaesyce serpyllifolia) 
and carpet- weed (Molhigo verlicilbta) ; among the down of cottonwood 
trees ( Populus spp.) and in similar places. 

With an average temperature of about 80° F., the eggs hatch in 
about 4 days. The nyniphal period, during which there are normally 
5 moults, has an average length of about 20 days, a greater or less 
number of moults, however, being not only possible, but probable, 
h'ewlv matured females have never been observed to mate in less 
than three days, oviposition occurring one day later. 

The seasonal reproductive activity of this species is greatest during 
May and June, and again during September and October. The 
minimum number of generations in an average season beginning 
about 1st Juno, is five, and since the species hibernates in the egg- 
stage, or as a young nymph which completes its development very 
early the next spring, to these must be added (lie overwintering 
generation and a possible generation in the spring, making seven 
in all. 


IlntRii.T, (A. C.). Losses caused by the Clover Aphis.— Univ. Idaho 
Agric. Expt. Sta., Moscow, Id., Bull. no. 104, January 1918, 
pp. 26-29. [Received 22nd July 1918.] 

This paper, which is included in the annual report for the year 
1917, contains an account of Aphis bakcri. Cowen (clover aphis). 
This pest causes a loss of as much as 75 per cent, of a normal crop 
by sucking the sap and thus reducing the yield of seed. Later in the 
season the great accumulations of honey dew produced by it clogs 
the threshing machines and causes the seed to solidify like cement 
m the sacks, resulting in great trouble and expense in harvesting and 
marketing. 

The winged form of this Aphid is supposed to migrate from fruit 
trees to clover in the spring, and back again to fruit trees in the autumn. 
The fact that it is found on clover so early in spring as to preclude 
the possibility of its having migrated thither from fruit trees led to 
the belief that it also oviposited on clover. This early appearance is 
however explained by the fact that winged forms are produced con- 
tinuously through the summer and autumn and even into midwinter, 
having occurred in January 1918 when snow was on the ground. 
J his fact negatives any plan of control by crop rotation, cultivation 
or irrigation, or by the use of a dormant spray on fruit trees to prevent- 
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the spring migration to clover. Eggs are laid abundantly on Anjou 
pear, Hungarian prune and quince, but the insect apparently shows 
no preference for apple leaves. 

The method of control by means of the Coccinellid, Hippodumia 
convergens, Gudr., has been tried experimentally, and if it should prove 
successful, would be far cheaper than the use of sprays. 

The pasturing of a few head of stock continuously in clover stubble 
during the summer does not completely destroy the Aphid, hut a 
flock of 1,000 sheep pastured for a full week in December on a 60-acre 
field, partly in grain and partly in clover, resulted in its complete 
extermination in that field. The problem of seed production carmot, 
however, be settled by this means, since a new infestation may arise 
in the summer within 6 or 8 weeks, the time usually required for the 
production of a crop of red clover seed. 

Edmumdson (W. C.). Sprays for the Control of San Jcsd Scale.— Unit. 
Idaho Agric. Expt. Sta. Dept. Horlic., Moscow, Id., Bull. no. 108, 
February 1918, 16 pp., 7 figs. [Received 22nd July 1918.] 

This bulletin gives a detailed account of experiments in combating 
Aspidiotas pernkwsvs by spraying with the sulphur sprays 
Lime-sulphur, soluble sulphur, Spra sulphur, and dry lime-sulphur ; 
and the oil sprays : Scalecide, crude oil emulsion from virgin crude 
oil, crude oil emulsion from oil testing 26° Baume, and dormant 
soluble oil. 

The results obtained by the use of lime-sulphur were very satis- 
factory, and its use is to he recommended in preference to that of 
soluble sulphur. Dormant soluble oil also gave very good results, 
but the best of all were obtained by the use of scalecide, which could 
be relied on to clear a badly infested orchard, since it destroyed 99 
per cent, of the scales, although its cost is almost prohibitive. 

Fullaway (D.). Division of Entomology.— Hawaiian Forester & 
Agriculturist, Honolulu, xv, no. 4, April 1918, pp. 90-91. 
[Received 25th July 1918.] 

During the month of March the insectary handled 25,500 pupae 
of the melon fly [. Dacus cucurbitae ], from which were bred 1,467 
individuals of Opius jletcheri. The distribution of parasites was as 
follows: O.fletcheri, 1,502; Liachasma fuUawayi, 123 ; D.lryoni, 190: 
Opkis humilis, 75 ; Tetradichm giffardianus, 80 ; Galesus silvestrn, 
700 ; Dirhims giffardi, 200 ; and Paranagrus osborni, 30,200. 


Trabdt (Dr.). L’ Arboriculture fruitiere dans le Nord de I’Afrique : 
Maladies et Ennemis du Prunier. [Fruit Tree Cultivation in 
Northern Africa : Diseases and Enemies of Plum Trees.]— Bull 
Agric. Alger. Tun. Maroc., Algiers, xxiv, no. 5, May 1918, p. 89. 

A Buprestid, Cupmdis sp., in some localities of northern Africa, 
particularly on the coast, is a serious obstacle to the cultivation o 
plum trees. As soon as the beetles appear on the trees, they should 
be picked off. In order to prevent oviposition, which occurs in Ola) 
and June in crevices of the bark at the base of the tree and on the 
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largM roots, a wash should be applied. This is prepared by dissolving 
pi lb, copper sulphate in 6 gals, water. Another 6 gals, water is 
poured on to 20 lb. lime, and when this has cooled, the two are 
combined, and to the mixture is added J lb. sodium arsenate or 
|i lb. lead arsenate. 

Kankitsu gaiehu Rubii-Romushi, [The Ruby Wax-scale, an Insect 
injurious to Citrus .]— Shizuoka Agric. Expt. Sla., 28th February 
1918, 17 pp., 2 plates. [Received 7th August 1918.] 

( 'eroplastes rubens, Mask., is a formidable pest of citrus plants in 
Japan, as also are Chionaspis citri, Coinst., and Icerya purchasi, Mask. 
It was first recorded in 1885 in the Prefecture of Nagasaki and was 
afterwards imported into the Prefecture of Shizuoka in 1907 on 
citrus seedlings, and is now infesting several districts. This scale 
has only one brood. The over-wintered female begins to oviposit 
at the end of June and continues to do so until the end of July. The 
male appears at the beginning or the middle of September, when 
pairing takes place, only the female surviving the winter. The average 
number of eggs laid is 978. In starvation experiments, 74 per cent, 
of the insects survived for over two months. This scale is not only 
harmful in itself, but often gives rise to a sooty fungus on the trees. 

As regards preventive measures, fumigation in winter with hydro- 
cyanic gas, using 200 grammes of potassium cyanide for over 45 
minutes, is most effective ; kerosene or resin emulsions are not satis- 
factory at this time. In summer, however, resin emulsion, if applied 
at least twice, first in the middle of July and secondly at the beginning 
or the middle of August, may be very effective. When new infestations 
are discovered, the scales should be crushed and the infested portions 
of the plants removed at the first opportunity. When citrus seedlings 
are purchased, they should carefully be examined and fumigated. 

Ojma (G). Meichu Rankiseiho Hogoyo no Ekichu Hogoki. [An 

Apparatus for the Preservation of Hymenopterous Egg-Parasites 
of the Rice-plant Borer.] — Byochugai Zashi [ Journal of Plant 
Protection], Tokyo, v, no. 3, March 1918, pp. 10-11, 2 figs. 

The apparatus here described consists of an inverted cone, about 
1 foot high and 3 inches in diameter at the top. When in use, the 
pointed end is buried in the soil. The cone is made of zinc and is 
dosed at the top with a hinged lid, which is provided with a handle. 
Between the lid and the edge of the cone is a narrow slit on one side 
to permit the exit of the parasites. Inside the cone and 1^ inches 
from the top is a small trough containing petroleum, which prevents 
the exit of the caterpillars of the host that mav have escaped 
paiasitism. About 1] inches from the bottom of the cone is a wire 
septum on which the egg-clusters lie. 

These cones are distributed throughout the rice fields and parasitised 
egg-clusters are put into them, each containing about 400 individuals. 
- 11 } borers that hatch from them are caught in the petroleum, while 

e parasites escape through the slit already mentioned, and infest 
other egg-clusters in the field. 

(C496) 
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Maxi (8.) & Ein (G.). Takenokono gaiehu nl tsuite. [On the injuri ous 
Insects of Bamboo Shoots .] — Ringyo Shikenyo Hokoku [Report 
from the Forest Experiment Station ], Formosan Government 
Industry Bureau, Taipe, Publication 104, no. 5, 28th March 1918 
pp. 85-100, 3 plates. 

Bamboo shoots are widely used for food in Japan. In Formosa 
out of 21 species of bamboo belonging to 4 genera, Bambusa oldhumi 
Dendrocalamus latiflorus , Phyllostachys makinoi, and P. initio are 
known to be edible. In that island bamboo shoots are grown very 
largely ; for example, a bamboo guild of the Nanto Prefecture [in 0tte 
year 1] dealt in about 840 tons of bamboo-shoots of a value of about 
£15,000. 

The authors have studied the insect pests of these edible bamboos 
and have discovered three species. 

The weevil, Cyrtotmchelus longipes, F., infests bamboos from April 
to September or October. It makes a longitudinal slit on the shoots 
with its rostrum from one to four inches below the apex, in which it 
deposits one or rarely two eggs. The eggs hatch out in 4 or 5 days, 
and the larvae devour the stem. Pupation takes place in the soil. 
The natives use the adult weevil for food, and it is often used in 
medicine. As no satisfactory preventive measure is as yet known, 
this utilisation of the weevil for food should be encouraged for the 
present. 

The Trypetid fly, Acroceratitis phrnosa., Hendel, is an endemic 
species in Formosa and is a very formidable pest. The adult fly 
occurs throughout the island during the whole year. It deposits 
a number of eggs in the young shoots under the sheath. The eggs 
hatch out shortly afterwards and the maggots penetrate into the stem, 
boring in several directions and causing the shoot to decay. The 
mature larvae enter the soil and pupate. As regards preventive 
measures, bamboo-shoots should he covered with fallen leaves, etc,, 
so as to prevent the oviposition of the adult flieB. The infested 
shoots should be fumigated with carbon bisulphide, which may kill 
both larvae and pupae, if fumigation is carried out for over 12 hours, 
but no really effective measures are known. 

The Coreid bug, Notobitus mekv.gris, F., about which little is known, 
lays 10 to 20 or more eggs in rows on the sheath of the bamboo-shoot. 
The newly hatched young suck the stem of the shoots. The only 
remedial measure suggested is the removal of the eggs. 


Yano (M.) & Koyama (M.). Shinyo ju Shush! Kiseiho ni tsuite. [On 
Wasps parasitising the Seeds of Coniferous Trees .] — Bingyo Shiken 
Hokoku [Report of Forest Experiments], Forestry Bureau, Tokyo, 
no. 17, 30th March 1918, pp. 38-58, 1 plate. 

The fact that certain Hymenoptera belonging to the Chalcieidae 
infest the seeds of coniferous trees, such as Cryptomeria japma, 
Chamaecypans obtum, Thujopsis dohbmta, Larix hptolepis, Tsvga 
sieboldi, etc,, was recorded in Japan as long ago as 1905, though they 
were not then specifically determined. 

. The Chalcididae, other than the Agaoninae and Isosomdsas* 
were formerly thought to he solely parasitic in other insects, but the 
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fact that they directly infest seeds has been confirmed bv many 
investigators, including the Japanese observer, Inamura, in 1904. 
3Iore than 20 species of the genera Syniomaspis, Megasfigmus, 
Etoxijsoma, Prodecatmm, Decatomidea, Euryloma and Bruchophagus, 
liave been recorded to have this habit. 

All these species have only one annual generation, and this may 
be due to the fact that they infest the seeds of annual plants. 
The adults always appear at the time when the seeds are still young 
and can therefore easily oviposit in them. The only species from 
Japan, hitherto recorded, are Megasliymus sp. by Biley, and 
,11. acuteatus, Swed., by Weiss. The occurrence in Japan of 
Prodecatoma phytophaga, Crosby, which was obtained from Japanese 
ivy in America, has not yet been confirmed. 

The following new species are described by the senior author 
(Yano) —CaUimom tsugae, infesting Tsuga sieboUi ; Megastigmus 
ayptomeriac, in Cryptomeria juponica and Chamaecyparis obtusa ; 
.11. thuyopsis, in Thvyopsis dohbrata ; and M. inammae and Eurytoma 
hricis, in larix leptolepis and L. dahurica. 

When infested, fruits such as apple or plum shrivel up, while in the 
case of conifers, the injury may be. restricted to the seed only. The 
average degree of damage in Japan, according to statistics collected 
in 1913-1916, amounted to 94 per cent, in Clummcypam obtusa ; 
in Cryptomeria japonica the maximum injury was 13 per cent, and 
the minimum 3'6 per cent. ; in Larix leptolepis and in Thvjopsis 
dohbrata the injury was 2 per cent. Statistics are wanting regarding 
other species of trees. Though these Chalcids are injurious to the 
seeds, they make it possible to distinguish new and old seeds, as the 
presence of exit-holes in them indicates material that has been stored 
at least one year. 

Fumigation with carbon bisulphide destroys this pest, but it also 
affects the vitality of the seed. Generally speaking, each larva only 
damages the seed in which it lives and does not infest others of the 
same cone. The sound and injured seeds may be separated by sub- 
merging in water or winnowing, and the latter should be burnt. 

Matsumoto (S.). Nashi no Shinkuimushi ni kwansuru kenkyn. 

[Studies on the Pear Borer,] — Rinji-Hokoku [Extra Report], 

no. 19, Okayama Agric. Ex.pl, Sta., 5th June 1918, 22 pp., 

3 plates. 

the pear borer (Nepliopteryx rnbrizonella, Bag.), has been 
’tudied by various entomologists in Japan, the results arrived at do 
rot agree with one another. The author has therefore made further 
mestigations on this Pyralid moth with the following result. It 
ippears twice a year and hibernates in the larval state in the buds, 
iiamlj in the flower-buds of the pear ; this is contrary to the statements 
’ ' , atsumura an d Takahashi, who say that it winters in the egg-state, 
h << Tn ts P u ^hshed by the Agricultural Experiment *Station of 
e , unba Prefecture in which it is stated to pass the winter as a pupa. 

■ le s prmg it bores into the newly developing buds, injuring two or 
ree in the same manner. Towards the end of April it bores into the 
oung trmt, ejecting its excrement from the burrow. The larva may 
Jure three or four fruits in this wav : it matures in the middle or 
'C496) 
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end of May and pupate3 within the fruit, which has been previously 
attached to the branch by silken threads. 

The pupal period lasts about two weeks, and the adult emeries 
in the beginning or middle of June. The newly emerged moth kjL 
a single egg on a fruit, which hatches after eight or nine days, and the 
larva again bores into the fruit. As by this time the fruit is larger 
the larva can attain maturity in a single fruit, pupating within it 
in the middle of July ; eight or nine days after pupation, at the end 
of July or beginning of August, the adult of the second brood appears 
The newly emerged moth does ndt lay eggs on the fruit, but deposits 
a single egg (rarely two or three) on the buds or on the bark near 
the buds. The resulting larva penetrates immediately into the bud 
and causes it to wither. In this manner until the end of August 
or the beginning of September, it attacks one or two buds and attains 
a length of about 3 nun. Winter is passed in the bud within a white 
cocoon. 

In the Okayama Prefecture infestation by this moth is confused 
with that by Eucosma (Tmetocera) ocettam, Sch., in the spring. The 
remedial measures hitherto recommended include the removal of the 
eggs, the use of kerosene emulsion or arsenic, the collection of infested 
fruits both on the tree and when fallen, and covering up the fruit. 
The author suggests the removal and burning of infested buds during 
autumn and winter, and the collection and destruction of larvae that 
are concealed in the flower-buds ; these may be recognised by the falling 
of the scales surrounding them. 

Moheira (C.). A SarasarA de Pernas ruivas. [The red-legged Ant, 
Camponotus (Myrmothnx) rujipes.]—A Lavoura, Rio de Janeiro, 
xxii, no. 1-2, 1918, pp. 40-51, 17 figs. 

A recent report from the State of Espirito Santo states that 
Camponotus rufipes, Forel, is causing some damage in plantations. 
The nests usually occur on the boundary line between clearings and 
fields. In the clearings a species of Chusquca predominates and the 
nests are largely composed of the dried leaves of this plant, more or 
less loosely compacted on the exterior and worked to a felt-like material 
within. The nests may be burnt by driving a slanting hole through 
the centre into the underground portion and pouring in some petroleum 
which is then set alight. Fumigation with carbon bisulphide may 
be effected by means of a similar hole into which is thrust a closely- 
fitting tube of glass, metal or bamboo with an internal diameter of 
from £ to j of an inch. After pouring in about 3f oz. of carbon bisul- 
phide the tube is corked. Should one application prove insufficient 
a second will complete the work. 

Schaffnit & Lustner. Bericht fiber das Auftreten von Feinden und 
Krankheiten der Kulturpflanzen in der Rheinprovinz im Jabre 1915- 

[Report on the Occurrence of Enemies and Diseases of cultivated 
Plants' in the Rhine Province in 1915.] — Bonn, 1916, 67 pP- 
(Abstract in Zeitschr. f. Pfianzenkrankheiten, Stuttgart , xxvw> 
no. 1-2, 1st February 1918, pp. 28-30.) 

During 1915 potato and beet fields were severely infested by 
{Agrotis) segetum, though this cutworm was rare in the foil owing 
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year. There were two very prolific generations of Eriocampoides 
’limacina, pear and cherry trees being chiefly attacked. Nicotine- 
soap. especially in combination with lime-sulphur, proved the best 
spray against the vine moths, Cfysia ambiguella and Polychrosis 
Irtmm. Calcium cyanamide was successfully used against the larvae 
of the weevil, Otiorrhynckus sulcatus. The vine scale, Pvlrimria vitis , 
was best dealt with by scrubbing and by spraying with a 10-15 per 
cent, solution of carbolineum. Both the vine midge, Contarinia 
riticoh, and the oyster-shell scale, Lepidosaphes ulmi, were present ; 
the former disappeared when the vines were treated with sulphur. 
The mite, Eriophyes loewi , occurred in gardens. 


Seitner (M.). Ziele der angewandten forstlichen Entomologie. [The 
Aims of Applied Forest Entomology .]— Berieht AmlmntriUs d. 
Rebtors fur 1916-17 der lc.k. Hochechule fur Bodenkultur, Vienna, 
1916, pp. 22-42. (Abstract in ZeUschr. f. Pflanzenhranbheiten, 
Stuttgart, xxviii, no. 1-2, 1st February 1918, pp. 74-75.) 

This paper is a report of the author's inaugural speech as rector 
for the year 1916-17 of the Vienna High School for Soil Cultivation. 
In Prussia banding is adopted against Lymantria tmnacha, whereas 
this is not the case in Saxony and Austria ; this is due to adaptation 
to different food-plants, i.e., the pine in Prussia and the spruce in 
Saxony and Austria. It was found that in the outbreak of Dendrolums 
pini in 1913-14 near Vienna the Tachinid parasite, Bkpliaripoda 
scutellata, JJesv., played an important role, though it does not do so 
in north Germany. So far no means are available for combating 
the scale Eulecanmm (Lecanium) robiniantm, Dough, which severely 
injures Robinia planted to prevent the shifting of sandy soil. 

It is very necessary that entomology in Austria should be organised 
on the lines adopted in the United States, and in recent years in 
Germany. There should be regular notification of insect injury and 
remedial measures must he initiated by the State. 


IVahl (B.). Die biologische Methode der Bekampfung von Pflanzen- 
sehadlingen. [The Biological Method of combating Plant Pests.} 
-Verhandl ., 4 Tag. Oesterr. Obstbau- u.Pomol.-Ges., Vienna, 1914, 
19 pp. (Abstract in Zeilschr. f. Pflanzenkrankheittn, Stuttgart, 
xxviii, no. 1-2, 1st February 1918, p. 75.) 

This paper is a review of the important instances of the use of 
bacteria, fungi, insects and predaceous enemies in combating insect 
pests, and records ail such cases as have occurred in Austria . 


1:11 (L-)- Die wichtigsten Schadlinge des Gemiisebaues und ihre 
Bekampfung. [The more important Pests of Vegetables and 
Measures for combating thenn]— Hamburg, 1917, 49 pp., 2 plates, 
lb figs. (Notice in Zeitschr. f. Pflanzenhankheiten, Stuttgart, 
xxvm, no. 1-2, 1st February 1918, pp. 75-76.) 

primarily intended for popular consumption this booklet 
“ » a ed to contain information of interest to entomologists. 
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Xalepa (A.). Die Systematlk der Erlophyiden, ihre Aufgabe unj 
Arbeitsmethode. Nebst Bemerkungen fiber die Umbildung a et 
Arten. [The Taxonomy of Eriophyids, their Definition an( j 
Technique. With Observations on the Ke-arrangement of th e 
Species.] — Verhandl. k.k. zool.-bot. Ges., Vienna , lxvii, X9iy 
pp. 12-38. (Abstract in Zeitschr.f. Pftanzenbankheilen, Stuttgart 
xxviii, no. 1-2, 1st February 1918, pp. 76-78.) 

The view that similar galls on different species of plants are d™ 
to different gall mites may prove to be incorrect. A comparison 
of the mites producing similar galls on allied host-plants will show 
the need of withdrawing many species now thought to be distinct 
For instance, Erineum oxycanthac and E. malinum are due to the 
same mite — Epitrimerus goniothorax , Nal., and E. malinus, Jfal 
cannot be. considered a separate species. On the other hand no species 
of mite has been observed to produce similar galls on non-allied plaits.' 
If different galls are present on one and the same leaf they must 
be considered to be caused by different mites. Dissimilar galls on 
the same host-plant are generally produced by specifically different 
mites, though this is not a universal rule. A great increase of 
individuals may lead some of them to modify their habits and to migrate 
to plant-organs not previously infested, giving rise in them to dissimilar 
galls ; this dissimilarity is probably due to a difference in the irritatioa 
set up. Widely dissimilar galls on plants belonging to the same 
plant-group are due to mites which are sometimes so similar morpho- 
logically that their genealogical relations are easily seen. For instance, 
nearly all the plant-galls of coniferous trees belong to the form-group 
of Eriophyes pini. 

In order to clear up confusion two facts must be considered:- 
(1) Forms of the same type-species produce similar galls on various 
species of the same natural plant-family. The differences seen in the 
blister-mites of Pyrus, Sorbus, Colomaster, Crataegus, Cydania , etc,, 
cannot be recognised as specific characters. In the case of Sorbm 
aria and S. aucuparia these mites may show greater differences, for 
there is a physiological difference in that each variety can exist only 
on the species of host-plant peculiar to it. This view is supported 
by the fact that leaf-blisters are not found on Crataegus ozyaeimth 
in the Vienna forests where this plant grows together with Pynts 
communis, Sorbus aria, Gotoneaster vulgaris, etc., which are infested 
with these galls. (2) Forms of the same type-species produce morpho- 
logically different galls on the same or closely allied host-species. 
They are sharply differentiated biologically, while their morphological 
differences are unimportant. The author treats these as sub-species 
on a trinomial system e.g., Eriophyes tiliae tiliae and E. tiliae typicm. 


Nalepa (A,). Neue Gallmilben (32. Forfsetzung). [New Gall Mites. 
32nd Continuation .] — Anzeiger Kaiserl. A lead. Wissensch., Vienna, 
liii,' 191*6, pp. 283-284. (Abstract in Zeitschr. f. Pflanzenkmh 
heiten, Stuttgart, xxviii, no. 1-2, 1st February 1918, p. 78.) 

Diptilomiopus jaiunictts, gen. et sp. n. (Phyllocoptinae), is 
recorded in the galls of Eriophyes hemigraphidis, sp. n., on the leaves 
of Hemigraphis confinis in Java. 
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Zischka (K.). BlfltlausbekSmpfung. [Remedies against Eriosoma 
lanigerum.]— Wiener landw. Zeitg., Vienna, Ixvi, 1916, p. 531. 
(Abstract in Zeitschr. f. Pflanzenkranlcheiten, Stuttgart, xxviii, 
no. 1-2, 1st February 1918, p. 82.) 

The following formulae are said to be -suitable for dealing with 
Eriosoma lanigerum : — Fuhrmann’s solution, containing 1 part lubri- 
cating fish-oil, 1 part horse fat, 3 parts spirits and some rock salt ; 
tobacco-lye solution, prepared by boiling 5 lb. tobacco in 3 gals, 
water and adding 3 gals, of water in which 5 lb. of soft soap has been 
dissolved ; and Krosig solution, prepared by boiling 7-| lb. tobacco 
in 3-4 gals, water, letting this cool and after removing the tobacco 
leaves, adding 22 spoonsful of 5 per cent, carbolic acid, The infested 
areas must be scraped and then painted with one of these solutions. 
The scrapings must be burnt. 


Ftotda (F.).- Zur Bliitlausbekampfung. [On combating Eriosoma 
lanigerum.] — Wiener landw. Zeitg., Vienna, kvi, 1916, p. 559. 
(Abstract in Zeitschr. f. Pflanzenlcrariklieiten, Stuttgart, xxviii, 
no. 1-2, 1st February 1918, p. 82.) 

The remedy recommended is a varnish prepared by dissolving resin 
in ordinary spirits. This is painted on, and after the solvent has 
evaporated, the fine coating that remains prevents the Aphids from 
moving. 


Seitner (M.). Ueber Nadelholzsamen zerstorende Chalcididen. 

[Chalcidid Destroyers of Pine Seed.]— Centralbhtt. f. d. gesamte 
Forstwesen, Vienna, xlii, pp. 307-321, with figs. (Abstract in 
Zeitschr. f. Pflanzenkranlcheiten, Stuttgart, xxviii, no. 1-2, 
1st February 1918, pp. 86-87.) 

Insect infestation in pine cones may be expected to be most severe 
when the seed crop has been decreased by external conditions. In 
theory year of 1911 late frosts occurred in May and June and up 
to 50 per cent, of the scanty crop of spruce seed from Styria and 
Salzburg was infested by tbe larvae of Megastigmus abietis, iSeitn., 
a new species distinct from M. strobibbius, Rat.z. From fir seed 
M. piceae, sp. n., was taken ; all stages of this species are described. 
Cypress seed from Dalmatia yielded M. wachtli, sp. n., already 
recorded by Wachtl in the seeds of Cupressus sempervirens. 

The paper concludes with a key, mainly based on colour characters, 
to the 16 species of Megastigmus in the author’s collection, most of 
which were bred by him. 


Bak6, Gabor. Ujabb megflgyel$sek a kukoriezamoly ( Pyrausta nubi- 
lalis, Hbn.)-r 61 . [New Research and Observations on tbe Maize 
Moth, Pyrausta nubilalis.] — Rovartani Lapok, Budapest, xxiv, 1917, 
pp. 13-14. (Abstract in Zeitschr. f. Pflanzenkrankheifen„Stuitgart, 
xxviii, no. 1—2. 1st February 1918, p. 87.) 

la Hungary the flight period of Pyrausta mtbilalis begins in May 
th ^ ? Ver ky. 'BBy- The caterpillars are abundant early in July, 
e author having found the first batches of eggs on a maize leaf on 
a h July from which the caterpillars hatched on 10th July. 
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Kadocsa (G.). Aus melnea vorjahrigen (1916) Znchten. [Breeding 
Results in 1916.] — Rouartani Lapok, Budapest, xxiv, 19R_ 
pp. 15-16. (Abstract in Zeilschr. /. Pflanzenkrankheiten, Stuttgart 
xxviii, no. 1-2, 1st February 1918, p. 87.) 

Tbe larvae of Scythropia crataegella, L., Gelechia vepretella, Z., and 
Ohthreutes achatana, F., are recorded from Cotoneaster horizontalis 
in Budapest. 

Fulmek (L.). Erdraupen im Weingarten. [Cutworms in Vineyards.] 
— Mitt. k.k. landw.-bakter. it. Pflanzenschulzstatian, Vienna, i pp, 
(Abstract in Zeitschr. f. Pflanzenkrankheiten, Stuttgart, xxviii 
no. 1-2, 1st February 1918, p. 88.) 

Cutworm injury to grape-vines is unusual, but has been recorded 
in France, Austria and Germany since 1735. In 1914 tbe first shoots 
on vine stocks in many parts of Lower Austria were destroyed right 
down to the old wood. Up to 50 larvae were found on a single stock. 
Euxoa ( Agrotis ) tritici predominated, E. segetum being rare. These 
moths and their life-history are described, with particulars of the 
injuries produced. As regards remedies, the destruction of weeds in 
August and deep soil cultivation iu the autumn are particularly 
important. 

Wahi(B.). Bekampfungder Erdraupen. [Measures against Cutworms.] 
— Mitt. k.k. landw.-bakter. u. PflanzenschutzsUUion, Vienna, 1916, 
7 pp. (Abstract in Zeilschr. f. Pflanzenkrankheiten, Stuttgart. 
xxviii, no. 1-2, 1st February 1918, p. 88.) 

Vineyards in Austria have suffered from the attack of Euxoa tritici, 
the dwarf stocks with short shoots being those most injured. The 
attack may last till July. A copper sulphate and lime spray gives 
good results, and in one instance lime-sulphur proved successful. 
Where the infestation is limited to isolated areas, these may be 
surrounded with trenches G inches deep,, filled with barley chaff, or 
smooth-sided trenches, from 10 to 12 inches deep, may ho used to 
trap the cutworms. 

Magerstein (V.). Ueber das Auftreten der C-Eule. [The Occurrence 
of Agrotis c-nigrum.]— Wiener landwirt. Zeitg., Vienm, lxvii, 
1917, pp. 116-117. (Abstract in Zeitschr. f. Pflanzenkrankheiten, 
Stuttgart, xxviii, no. 1-2, 1st February 1918, p. 89.) 

In January 1917 the larvae of Agrotis c-nigrum were found in large 
numbers on snow in Silesia. They were killed by the subsequent 
frosts and were readily devoured by birds. The large numbers 
appear to indicate that this cutworm must be of importance in injuring 
winter-sown fields. 

Lahn (A.'G.).* Dendrolimus pint. — Entmwlog. Zeitschr. xxxi, 191", 
pp. 18-19 & 21-22. (Abstract in Zeitschr./. PjUanzenkrankheiten, 
Stuttgart, xxviii, no. 1-2, 1st February 1918, p. 89.) 

In 1916 Dendrolimus pini appeared ill large numbers in the province 
of Posen (Prussia). The first caterpillars were observed on 22nd 
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March and three days later the main migration up the trees began, 
but the forest administration had previously tarred the pine trunks 
at a height of just under 5 feet. In one locality where this precaution 
was neglected the trees were very severely damaged. The first 
adults appeared on 16th duly and the chief emergence began on 
July and continued till mid-August, when it Tapidlv decreased. 
The first caterpillars appeared on 10th August, occurring also in 
areas previously uninfested. Early in September the descent of the 
trees in search of winter-quarters began. About 20-25 per cent, 
of these caterpillars were full-grown individuals, and were stragglers 
from the previous generation which were preparing to hibernate for 
the second time. This explains the presence of full-grown caterpillars 
in March. Of known enemies Amtmlon dmmflexvm was rare, and 
this was also the case with Tachinid parasites. From mid-July 
onwards Microgaster nemorum was abundant in larvae and pupae. 
Cardbus auratus was the most important of the predaceous Carabid 
beetles. Ants attack isolated caterpillars and adults. Rooks 
destroyed the larvae in some numbers, but only after defoliation 
was completed. 


Pfaff ( — ). Aporia crataegi in Rumanien. [ Aporia crataegi in 

Rumania.}— Entomolcg- Zeitschr., xxxi, 1917, p. 33. (Abstract in 
Zeitschr. f. Pflanzenkrankheiten, Stuttgart, xxviii, no. 1-2, 
1st February 1913, p. 90.) 

Aporia crataegi is abundant throughout Rumania, where the cater- 
pillars often completely defoliate bushes and trees. About 20 per 
cent, of the pupae of this butterfly are killed by parasites. 


Nechleba (— ). Anomalie in dec Entwicklung und Lebensweise des 
grossen Kiefernmarkkafers, Ilylurgm piniperda. [An Anomaly in 
the Development and Life-habits of Hylurgvs piniperda.]— Oesterr. 
Font- und Jagdzeitg., xliii, 1916, p. 159. (Abstract in Zeitschr. f. 
Pflanzenkrankheiten, Stuttgart, xxviii, no. 1-2, 1st February 
1918, p. 91.) 

At Pin-glitz (Bohemia) the young beetles do not bore into the 
interior of the tree in July and August, as usually stated, but do so 
during the second fortnight in May. The shoots of the previous 
year are those attacked and they wither in consequence. 


Wahl (B.). Spargelkafer. [Asparagus Beetles .] — Wiener landiv. 

Zeitg., Yienm, Ixvi, 1916, p. 267. (Abstract in Zeitschr. f. 

Pflanzenkrankheiten, Stuttgart, xxviii, no. 1-2, 1st February 1918, 

P- 91-) 

The following insecticides are recommended against the larvae 
of the asparagus beetle [Crioceris aspamgi ] : — A 1 per cent, solution 
of Saxonia lead arsenate ; a solution of oz. Katakilla in 5 pints 
water ; or a solution of 5 lb. tobacco extract and 1 pint lysol in 30 
gals, water, the last-named being the cheapest. 
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Apfei.beck (V.). Eiologische Forschungen fiber Borkenkater in den 
bosnischen Nadelholzforsten 1918. [Biological Investigations on 
Bark Beetles in Coniferous Forests in Bosnia in 1916.] — Centralbl. 
f. d. gesamte Forstwesen, Vienna, xlii, 1916, pp. 429-439. (Abstract 
in Zeitschr. f. Pfianze-nkranlcheiten, Stuttgart, xxviii, no. 1-2 
1st February 1918, pp. 91-92.) 

In consequence of the AVar large stacks of timber have accumulated 
in the coniferous forests in East Bosnia and provided breeding places 
for bark-beetles. In many districts Ips typographus does not live on 
spruce but on Pinus sylvestris. In the spruce woods broken branches 
tops, fence timber, and many ringed trunks provide shelter for 
Pilyogems chalcographus and Pityophthorus microgmphus. As a 
general rule the primary pest in older spruce and firs is Pityogem 
chalcographus, which attacks the crowns of strong, healthy trees and 
opens the way for infestation by Ips typographus. In poles Pityoph- 
thorns mkrogmphus or Polygraphus polygraphus effect this. In black 
pine, Pitgogenes pilidens, and in white pine, P. Aalcographus and 
P. quadridens, appear to prepare the way for other bark-beetles, 
such as Ips mamsfeMi and I. sexdentalus. These branch- and top- 
breeders also attack young growth. 

Natural enemies include parasitic Hymenoptera ; the Cucujid, 
Laemophkeus alternans , in the mines of I. vorontzowi ; the Tcnebrionid, 
Hypophlocus linearis, in the mines of P. chalcographus ; the Iiisterid, 
Plegadcrus vulneratus, in the mines of I. curvidens and Cryplurgus ; 
and some Staphylinids. The paper concludes with a systematic list 
of the bark-beetles infesting conifers. 

Parst (— ). Die Fichtegespinstblattwespe (Lyda hypotrophica, Htg.) 
im Roggenburger Forst. [ Cephaleia abielis {Lyda hypotrophica) 
in the Rogeenburg Forest.]— Zeitschr. amiewandt. Entomokqie, iii, 
1916, pp. 75-96, 4 figs. 

Scheidter (F.). Beitrage zur Biologie und Anatomic der Ficbten- 
gespinstblattwespe, £.A.,Htg. ( = Cephaleia abielis, L.). [Contribu- 
tions to the Biology and Anatomy of Cephaleia abietis, L.] — Idem, 
pp. 97-116, 4 figs. (Abstracts in Zeitschr. f. Pjlanzenkmikheilen, 
Stuttgart, xxviii, no. 1-2, 1st February 1918, pp. 93-94.) 

The Roggenburg Forest in Swabia is at an altitude of 1,600 feet 
and consists chiefly of spruce. In 191 1 defoliated tops and branches 
were noticed in 119-year-old trees. The injury began to diminish 
at the time it was observed and no cause could be found until the 
sawfly, Cephaleia abietis, was seen in largo numbers. All stands, 
including quite young ones, were infested, but the old ones — especially 
those of 80 years — were chiefly involved. The number of larvae 
in the soil varied even under one and the same tree from 480 to 2,073 
per square metre. The defoliation is not injurious, because only 
the previous gear’s leaves are eaten, so that complete defoliation as 
followed in the spring by green leaves. Feeding occurred in Jui[ e 
and July chiefly. In August, the larvae migrate to the soil and remain 
there till the second following spring (20-21 months). They do not 
spin a web. Pupation takes place 10-14 days before the change to 
the adult stage, but the preparations for pupation begin in the preceding 
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autumn, and in March and April the pupal eyes are easily seen in the 
larva. As there are always at least two generations of larvae in the 
ground the pupal eyes must be looked for when making a count 
with a view to ascertaining the probable extent of the prospective 
emergence of adults. The flight period lasts from late March to late 
September, June being the chief time. Remedial measures are un- 
necessary and would be difficult to carry out. Banding is useless. 
Great care is required against the destructive beetles which follow 
injury by these sawflies. 

Akndt (A.). Hauflges Vorkommen der Adlerfarnwespe, Strongylogaster 
cinguiatus, Fab. [The frequent Occurrence of Slrongylogaster 
cinguiatus, F .]— Zeitschr. /. wiss. Insektenbiohgie , xiii, 1917, 
p. 136. (Abstract in Zeitschr. f. Pflanzenkrankheiten, Stuttgart , 
xxviii, no. 1-2, 1st February 1918, p. 95.) 

In June 1916 some pines near Berlin showed a red colouring of the 
trunk up to a height of 6 or 7 feet. This was found to be^due to 
numbers of the larvae of the sawfiy, Slrongylogaster cinguiatus , which 
had eaten their way into the bark. The larvae migrate from bracken 
and pupate in pine bark. 

Eschekich (K.). Die Ameise. Schllderung ihrer Lebensweise. [The 
Ant. A Description of its Life-Habits.]— Friedr. Vieweg u. Sohn, 
Brunswick, 1917, 2nd revised edition, xvi + 348 pp., 98 illustra- 
tions. Price 10 inks. (Notice in Zeitschr.}. Pfiamenkmnkheilen, 
Stuttgart, xxviii, no. 1-2, 1st February 1918, pp. 95-96.) 

The indirect importance of ants in phytopathology is much greater 
than their direct importance. Two supplements to this book deal 
with ants as house and garden pests and review the species native to 
Germany. The latter supplement contains a valuable key and many 
biological notes. The chapter on the relation of ants to other insects 
and to plants is of special value. 

Lesne (P.). Les Inseeles nuisibles aux Arbres fruffiers. [Insects 
damaging Fruit-trees.]— Jl. Agric. Pratique, Paris, xxxi. no. 14 
11th July 1918, pp. 269-271, 1 plate. 

This article deals with the scale-insects, Lepidosaphes ulmi, L. (oyster- 
shell scale) infesting pear, apple and poplar trees ; Aspidiotus ostreae.- 
jormts, Curt, ,. and Epidiaspis ( Diaspis ) piricob, Del G., chiefly 
attacking pear, apple, and peach trees. All of these are native species 
and have been successfully controlled by spraying with an emulsion 
composed of black soap, 200 parts ; water, 600 parts ; seed oil, 150 
parts; ordinary petrol, 100 parts. Other imported scales are 
Aspidiotus perniciosus, Comst. (San Jose scale), and Icerya purchasi. 
Mask, (cottony cushion scale). 

Enosoma ( Schizoneura ) lanigemm (woolly apple aphis) is the chief 
permanent local pest of apple trees, but it can be controlled bv removing 
and carefully burning the old bark in winter, afterwards white washing 
® ena l portions of the trees and also the upper part of the roots, 
which must be exposed to a depth of 10 inches, with a mixture of black 



412 


soap 10 lb., petrol 1 gal., and water 10 gals. They can also be destroyed 
by spraying with hot water at from 140° to 149° F., a treatment 
which does not injure the trees. 

Good results have been obtained by filling up the crevices in the bark 
in autumn with the following mixture : -Rain-water 5 pints ; black 
soap 35 oz. ; sodium sulphoricinate 5 oz. The base of the roots should 
be watered with a mixture of rain-water 5 pints ; potassium carbonate 
| oz. ; sodium sulphoricinate 3 oz. ; methylated spirit 2 oz. ; nicotine 
(of standard strength 2 oz. per pint) 1 oz., the same liquid being also 
suitable for use as a spring spray. 

Department ot Entomology.— 43rd Ann. Rept. (1917), Ontario Agric, 
Coll., Toronto, 1918, pp. 18-24. 

Insect pests were not markedly abundant during the year under 
review, the severity of the previous winter and the late spring and 
summer undoubtedly reducing the numbers of many" species. 
Contarinia (Diplosis) tritici (wheat midge) appeared in several new 
counties. This midge oviposits when the ears are formed on the 
growing grain, at the tip of the husk covering the soft kernel. The 
larvae hatch in about a week, enter the grain and feed on the contents, 
leaving only the husk. When full-grown, they descend to the ground, 
pupate a few inches below the surface and remain dormant during 
the winter. Many larvae remain in the heads after the grain is ripe 
and are cut down with it. The maggots cannot be destroyed when 
in the ear, and preventive measures arc the only practicable course. 
It is essential that all chaff and refuse from the threshing machine 
be swept up and burnt immediately. If possible, the stubble in the 
field should be burnt over and the field should be deeply ploughed 
in order to bury the pupae too far for the flies to emerge in the following 
year. After ploughing, the ground should be rolled and wheat should 
not be sown on the same field for one or two seasons. The wheat known 
as Red Fife is considered the most resistant to attacks by C. tritici. 

Datana integerrima (checkered tussock worm) defoliated walnut 
and butter-nut trees. Schizura concinna (red-humped caterpillar) 
was abundant on fruit trees in many localities and should be shaken 
off the trees and destroyed. Cera mica (Mamestm) picla (zebra 
caterpillar) was present in large numbers on cabbages, beets, turnips 
■and other vegetables. The best, results were obtained by dusting 
with Paris green diluted with about 30 parts air-slaked lime, hydrated 
lime, or land-plaster (gypsum). The larvae of the moth, Depressma 
heraclcana, caused much destruction to the flowers of parsnips, spinning 
a web over them and devouring them and then boring into the steins. 
All affected heads should be cut off and burned, and wild parsnips 
or other umbelliferous flowers in the vicinity should be cut down and 
destroyed. 

In green-houses the larvae of the Pyralid, Fiona/, (Phhjchmun) 
femtgalis, have « been troublesome on chrysanthemums ; the tern 
scale (Hemiehionaspis aspidistras ) has also appeared in some conser- 
vatories. Among household pests, Lepisma sp. (silver-fish) has been 
found damaging wall-paper, the binding of books and some starchy 
foods. Sodium fluoride proved successful against this pest and also 
against cockroaches. 
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la the field, experiments in dusting versus spraying were carried 
out for the control of fruit-tree insects. Practically no difference 
in results from the two methods was observed in the ease of the codling 
moth (Cydia pomonella), while San Jose scale ( Aspidiotus pemkwsus) 
was completely controlled by sodium sulphide and talc dust, though 
this might not be the case every year. The substitution of dusting 
for spraying is not on the whole recommended. 

The blackberry leaf-miner [Fernsa] has been destroying a large 
percentage of the foliage in infested fields. It is believed that lead 
arsenate destroys the adults, and experimeats with this poison will 
he made next year. The apple maggot [Rhagoklis pomonella ] can 
be controlled by spraying with lead arsenate when the adults begin 
to appear and again two weeks later. The parasites of San Jose 
scale were very abundant, particularly Prospaltella perniciosi. It is 
known that a moderate breeze will carry the larvae of this scale 
some 50 feet and it is hoped to make more accurate tests as to this. 

Wickham (H. F.). An Interesting New Species of Eleodes. (Col,, 
Tenebrionidae.) — Entom. News, Philadelphia, xxix, no. 7, July- 
1918, pp. 255-257. 

The beetles of the genus Ekodes have not been hitherto regarded 
as very injurious to field or forage crops, but the larvae have recently 
been found doing considerable damage to wheat [see this Review, 
Ser. A, vi, p. 307]. This paper describes Eleodes barbata, sp. n., which 
has not yet been reported as troublesome. 

Entomological Cleanings from all Quarters of the Globe.— Entom. 
News, Philadelphia, xxix, no. 7, July 1918, pp. 271-274. 

In Virginia indications point to the fact that a continued low 
temperature is more fatal to wood-boring Cerambycid larvae than 
fluctuating low temperatures, the fatal low temperature being from 
1.1-20 c F. below zero. There seems to be a greater mortality in exposed 
wood than in moist logs on the ground, the difference in humidity 
perhaps being an important factor. Milder winters in the neighbour- 
hood of Washington seem to have more disastrous effects on the 
European pine sawfly (Diprion simile, Hartig). 

In western Oregon, Aphids have appeared in the most serious 
outbreak experienced in recent years. Acyrthosiphoa ( Macrosiphim ) 
P lsl was especially numerous, and practically no type of crop or 
plant has escaped injury. Experimental work to control the insects 
took several forms. A wooden drag, 10 feet long and 18 inches wide, 
pull ed by a horse through 12 acres captured 140 lb. of Aphids. A 
fungus, Empusa aphidis, Iloffm., is killing Aphids in great, numbers, 
but apparently only in limited areas. Maerosiphtm creelii. appeared 
in great numbers on lucerne in Nevada. The rosy apple aphis [Aphis 
■iimlifoltae] has been unusually abundant in Oregon and has injured 
apples in West Virginia. The green peach aphis f.Vyztis persicae] 
has been abundant in Washington. The melon aphis [Aphis gossi/pii ] 
has caused damage in California, Texas and Alabama: the bean 
aphis [A. mmicis] has caused complaints in California, Ohio and 
-hew Jersey. 
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Cylas formicarius, F. (sweet potato weevil) has been studied and 
apparently does not fly long distances. Euscepes porcelhs, Holi. 
which also attacks sweet potatoes in Jamaica, has been found on 
Cahnyclion aeulealum and Ipomoea pescaprae in southern Florida. 

Other injurious insects occurring in great abundance include tf le 
fall tvebworm [Hyphantria cunea j in Florida, and the pecan-nut ease- 
bearer ( Acrobasis hebescella) in Texas, both on pecans ; the blackhead 
fireworm [ Rhopobota vaccimam j on cranberry in Washington ; the 
larger stalk borer ( Papaipema nebris) on tomato in Mississippi; the 
asparagus beetle ( Crioceris asparagi, L.) in Maryland and Virginia • 
mealy bugs (Pseudococcus) and Pulanaria sp. on figs in Louisiana 
the Argentine ant [Iridomyrmex humilis ] being a potent factor in the 
distribution of mealy-bugs ; and grain pests (Silmnm suriname-nsis 
and Calandra oryzae) in warehouses in Oregon. 


de Aris (C. B.). Una Plaga de la Vina y de los Frutales. La Pulguilia 

(Altica amphdophaga). [A Pest of Grape-Vines and Orchards, 
Haltica ampelophaga.]—Bol. Agricultma TScnica y Economim, 
Madrid, x, no. 113, May 1918, pp. 393-398. [Received 3rd Julv 
1918.] 

During 1917 the vineyards in Castile were infested more severely 
than usual by the vine flea-beetle, Haltica ampebphaga. This article 
contains notes on the life-history of this pest and describes various 
remedies, of which spraying with an arsenical solution is held to be 
the best. An economical formula-anhydrous sodium arsenate 2 lb., 
lime in paste 3 lb., water 50 gals. — is given with full directions for 
preparing it. 


Reports on the State of the Crops in each Province of Spain.— Bol. 
Agric. Tknica y Economica, Madrid, x, no. 113, May 1918, 
pp. 423-445. 

Prompt measures are needed in Alicante against Haltica ampelo- 
phaga. In Cordova evergreen oaks have suffered from the persistent 
attacks of Lymantria (Liparis) dispar and Torlrix viridana. The 
former moth has begun to do the same damage in Salamanca and 
Seville. 


Vertilgung des Kohlweisslings, [The Eradication of Cabbage Butter- 
flies.] — Schweiz. Zeitschr. Obst- w. Weinbau, Frauenfeld, xxvii, 
no. 13, 29th June 1918, p. 204. 

The Swiss Department of National Economy issued in June 1918 
an order prescribing the measures to be applied against the white 
cabbage butterfly \Pieris\ with a view to preventing the loss, amounting 
to several millions of francs, sustained in 1917. The collection and 
destruction of the eggs and young caterpillars are especially aimed 
at, catching the adults being a less efficacious method, though one 
also provided for. The various Cantons are responsible for the 
carrying out of the work. 
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Herrick (G. W.). The Increasing Menace ol Cherry Maggots.— 

Canadian Horticulturist, Toronto , xli,no.6, June ] 918, pp. 149-150. 

The cherry fruit-flies [ Rhagoletis cingulala and R. fausta j first became 
=evious pests in Canada in the late nineties, and have gradually become 
more widely distributed and more prevalent, attacking all the late 
sour and sweet varieties of cherry Tather than the early ones. The 
flies appear early in June and oviposit just under the skin of the fruit, 
the larvae later burrowing in the fruit and causing it to decay, though 
frequently there is no external evidence of their presence. 

They are easily controlled by poison-sprays, owing to their habit 
of eagerly sucking up drops of liquid from the leaves and fruit, and 
also to the fact that an interval of a week or ten days elapses between 
their emergence and oviposition. Tests have shown that the best 
spray consists of 2 or lb. lead arsenate, with or without | gal. 
cheap molasses to 40 gals, water, and this should be applied at the rate 
of 1 gal- f° r a large tree. during the early part of June, and again 
two weeks later. Though sweetened baits have proved admirably 
effective, the absence of molasses hardly affects their efficacy, while 
it reduces the cost and increases the adhesiveness. To obtain the 
best results, such spraying should be compulsory throughout a com- 
munity, as owing to the activity of the flies, an unsprayed orchard 
is a source of re-infestation. 

Burger (0. F.) & Swain (A. F.). Observations on a Fungus Enemy 
of the Walnut Aphis in Southern California.— Jl. Earn. Entom., 
Concord, N.H., xi, no. 3, June 1918, pp. 278-289. 

Chroimphis jugbndicoh, Kalt. (walnut aphis) was so abundant 
in certain walnut-growing sections of 8. California in the spring and 
early summer of 1917, that in many places remedial measures were 
instituted. Dusting with a mixture of dry sulphur and tobacco 
dust, and spraying with nicotine sulphate and lime-sulphur, or with 
nicotine sulphate and soap, gave good results. However, shortly after- 
wards it was noticed that living Aphids were no more abundant on 
untreated than on treated trees, to both of which very many bodies 
of dead individuals were clinging, and these proved to be infected 
with a fungus, a new species of Entomophthora. 

Among the natural agencies which contribute to the control of 
C.pffh'ndicola, the heat of summer must be regarded as very important 
in certain localities, since the Aphids thrive best, in cool, humid weather, 
and it was before the period of extreme heat that in one place 88 per 
cent, of them were killed bv this fungus. 

Insect enemies, especially predaceous ones, are a very important 
factor in the control of this Aphid, especially the Coccinellid, OHu 
abdominalis, Sav, the larvae of which feed extensively upon it during 
the latter part of May ; Hippodamia conrergem s, Guer., the larvae 
and adults of which are present from May to September ; Chrysopa 
ailifomm , Coq. (green lace-wing), very plentiful in May and June ; 
the larvae of various Svrphid flies, particularly Losiophthicus (Cala- 
bombu) pijrastri, L., and occasionally larvae of Sympkerobms anguslus, 
Bks. ; and adults and larvae of Scymntis sp. 

Practically three months after the hot period, it was found that 
the Aphids had been able to effect an extensive re-infestation, the 
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fungus, though present, being a negligible factor in control The 
practical absence of the fungus, due to the summer heat and drought 
was a matter of small moment, since Aphid infestations at that tune 
of year are of no commercial importance. 

Davidson (W. M.). Alternation of Hosts in Economic Aphids.^ 

Jl. Econ. Entorn., Concord, N.H., xi, no. 3, June lgjs 

pp. 289-294. 

True alternation of generations among Aphids implies a summer 
host or hosts, supporting only actively feeding generations through 
the summer and autumn, and a winter host or hosts harbouring 
the egg or dormant stage. Frequently there is more than one summer 
host and these are not necessarily closely related botanically, while 
on the other hand winter hosts are generally few, and if more than 
one, closely related. Thus Phorodon himuli, Schr. (hop aphis) alter- 
nates between hop and plum, and Myzus cerasi, V. (black cherrv 
aphis) between cherry and Lepiditm , a small crucifer. Again the 
summer forms of Myzns persicae, Sulz. (spinach aphis) are equally 
at home on lettuce (Compositae), turnip (Cruciferae) or parsley 
(Umbelliferae) ; while Aphis ntmicis, L. (bean aphis) feeds alike oil 
Leguminosae and Chenopodiaceae in summer. 

in -many species complications arise through the insects living all 
the year round on the summer host, or hosts, a habit common to 
all the root-inhabiting species. Thus Pemphigus belae, Doane (boot 
aphis) normally winters on Pop' tins, but colonics may appear on beet 
or other roots at any time of the year ; similarly Eriosomi lanigenm, 
Haus., and E. pyricola, B. & D., pass the winter in a dormant state 
oil elms, and in an active state on apple and pear, the normal summer 
hosts respectively. In certain districts of California where both these 
species abound, the spring forms of E. lanigerum (apple woolly aphis) 
are rarely found on elm, the reverse being true of the spring forms of 
E. pyricola (pear woolly aphis). 

In the south and south-western parts of the United States the 
semi-tropical climate allows of Aphids feeding and reproducing through 
the winter months, and thus several species that in the north hibernate 
in the egg-stage on their winter hosts in the south pass the whole 
year on their summer hosts without any pause in reproductive activity, 
Thus Myzns persicae. in the north hibernates in the egg-stage on stone 
fruits, which suffer much damage from the resultant spring generations, 
but which, in the south, escape injury owing to the Aphids feeding 
all the year round on vegetable crops and weeds without migrating. 
Aphis prunifoliae, Fitch (oat aphis) is another such species that, winters 
in the north on apple, but in the south completes its life-cycle on 
grasses and grains, apples in the semi-tropical zone thereby escaping 
injury. However, owing to their viviparous reproduction throughout 
winter, both these species occur on the summer hosts in greater abun- 
dance in the south than in the north, t he heavier infestation of vegetable 
and grain’ crops thus counterbalancing the absence of injury to fruit 
trees. 

Both the above-mentioned species belong to that group in which 
both the winter and summer iiosts are plants of economic importance, 
others being A, bakeri, Cowan (clover-apple aphis), wintering on apple 
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and reproducing on clovers, and Phorodon humuli, alternating between 
plum and bop, and chiefly injurious to the latter. 

Another group contains species of which the summer hosts alone 
are of economic importance, such as Macrosipktim solanifolii, Ashm. 
(potato aphis), infesting tomato, potato, egg-plant, cotton and ’lettuce' 
and M. gramnum, Kirby (grain aphis), infesting grains and grasses! 
species that in the north migrate in autumn to roses, but in the south 
remain on their summer hosts. In California they feed and reproduce 
in the winter both on roses and on their summer hosts. Other members 
of this group are :—A. cerasifoliae, Pitch (possibly a synonym of 
A. jxdi, L.), on grains and grasses and hibernating on choke-cherry • 
A. rumicis, attacking many varieties of beans and wintering on Euony- 
m s in temperate climates ; Rhopahsiphum capreae, Kalt. (parsley 
aphis), sometimes a pest on umbelliferous crops, and wintering on 
willows ; Macrosiphum illimisense, Shimer (eastern grape aphis) 
migrating in the autumn to, and ovipositing upon, Viburnum opulua ' 
Pemphigus betue, Doane (beet aphis) ; and Eriosoma laniqerum , Haus 
and E. pyricoh, B. & D. ' ■ " 

A third group contains those species whose winter hosts alone are 
economic plants, such as : Rhopalosiphum lactucne, Kalt., which 
migrates between currant, gooseberry and sow-thistle (Sonchus) ■ 
Myzus ribis, L., wintering on currants and migrating to and from 
Stachys and Leonums (Menthaceae) ; Aphis tmlifoliae, Fitch (rosy 
apple aphis), migrating between apples and rib-grass and plantains'; 
Aphis setanae, Thomas (rusty plum aphis), passing the summer on 
grasses; Hyabpterus arumlinis, F. (mealy plum aphis), Rhopalo- 
siphum nympnaeae, L. (reddish-brown plum aphis), and Aphis cardui, 
L. (green plum aphis), passing the summer respectively on reeds' 
water-plants and thistles. 

Of the above twenty-one species, at least fourteen, and possibly 
nfteen or sixteen, are common to Europe and America, while strictly 
miropean economic species with alternate host-habits have not been 
dealt with. 


Qoayle (H. J.). Cyanide Fumigation : Diffusion of Gas under Tent 
and Shape of Tree in Rotation to Dosage.— Econ. Entom . , 
imcord, N.H., xi, no. 3, June 1918, pp. 294-299, 1 fig., 1 plate 


Owing to the variable results obtained in practice, it was found 
necessary to determine experimentally the relation between the dosage 
and the shape of the tree, since the latter varies between such wide 
units, as that of the low and broad' lemon tree- the circumference of 
which is twice the distance over the top— to that of the orange seedling 
w ere the circumference and the distance over the top are equal! 

the same time it was required to discover the killing power at 
m, e f re “! eve,s within the tent, which was effected by placing insects 
. from A** hop, one foot from the bottom, and at the centre. 

2 o i experiments frameworks measuring 31 feet by 31 feet and 

hofti feet were covered w hh octagonal fumightioh tents, 

_ tents being charged at the same time. 

„ t faults showed little difference in the killing efficiency of the 
dnt* hi 6 t0p aiK * centre of the tall tree, but a great difference between 
(C496) UUU £I id these positions and at the bottom of the tree, probably 

J 
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owing to the fact that on a tall and narrow tree more of the tent area 
is disposed in folds near the ground, and these may be loose enough 
to allow the gas to diffuse between them, resulting in a reduction ol 
killing efficiency of 26'9 per cent. In the case of the low and broad 
tent there was a difference of 1 8'9 per cent, between the top and bottom 
of the tent, and between the two tents a difference of efficiency in 
favour of the low tent, of 19 4 per cent. 

The unsatisfactory results obtained With insects on low and broad 
trees, together with complaints of injuiy to the tops of tall trees, owing 
to the accumulation of the gas which is lighter than air, are due to 
faulty dosage tables based on the circumference and distance over 
the top of the trees, data which give neither the true cubic content 
nor the internal area of the tents when in position. 

Severin (H. H. P.) k Thomas (W. W.). Notes on the Beet Leaf- 
hopper, Eutettix tenelia, Baker. Jl. Econ. Entom., Concord , N.H. 
xi, no. 3, June 1918, pp. 308-312. 

An investigation was undertaken to determine the hibernating 
sites of Eutettix tenelia (beet leaf-hopper) and to locate its breeding- 
places in the State of California, since the view has been held that 
it breeds in arid or desert regions and that the migration of enormous 
numbers of this pest have caused three serious and widespread out- 
breaks of curly-leaf of beet in California and one in Utah in 1915, 
from flights from the California outbreaks in 1914. 

As a result it was found that the insect breeds on Atriplex semi- 
baccaUt (Australian salt bush) in January and March, and on 
Sesuvium sessile (lowland or sea purslane) in March in the cultivated 
districts of the Imperial Valley, though no complete hibernation 
occurs there. ♦ 

The names are also given of a large number of wild plants on which 
after careful examination it was not found to occur. 

Doane (R. W.). Some Problems in the Control of Insects in Stored 
Foods in California. —Jl. Econ. Entom., Concord, N.B.. xi, no. 3, 
June 1918, pp. 313-320. 

The most important insect pests attacking stored food in California 
are The Mediterranean flour moth \Ephestia kiihniella ], the larvae 
of which mat together the flour in bins and sacks with masses ol 
webbing, and puncture the sacks on emerging to seek suitable 
places for pupation ; Calandm oryzne, L. (rice weevil) ; C. granariu, 
L. (granary weevil), which usually occurs only in small numbers; 
SUmnussarimmemis (saw-toothed grain beetle), commonly associated 
with the preceding and sometimes very abundant and destructive ; 
Tribolium confusion (confused flour beetle), a general feeder, attacking 
nearly all kinds ol food products ; T. mvnle, F., the presence ol which 
imparts ( a disagreeable musty odour to food, bread baked from 
infested' flour having a disagreeable odour, which however disappears 
as it cools ; other unidentified moths and beetles, and a mite, probably 
Tyroglyphus lemgior , Ger. , , 

Preventive measures consist, primarily, of cleanliness and a careni 
watch on all incoming material. The former is attained in many 
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cases bv the use of compressed air for cleaning out machinery and 
all cracks and crevices in floors and walls, and by the treatment of 
tie floors at regular intervals with gasoline or kerosene ; while the 
latter includes the careful inspection of used sacks, which should be 
thoroughly cleaned or fumigated before being taken to the store- 
room. 

Difficulties in the way of fumigation by means of carbon bisulphide 
m ay arise owing to underwriters refusing to insure against risks 
from fire if this material is on the premises, and in the case of hydro- 
cyanic acid gas, either the building is not sufficiently air-tight for 
fumigating, or the stored food contains too much moisture to render 
the process practicable. The best method involves the construction 
o£ small fumigating rooms about 8 X 10 ft. where a temperature of 
from 130°-140° F. can'be maintained for several hours, the destruction 
of the pests being effected by means of heat alone. 


Swain (A. F.). Fumigation Experiments : the Time Factor. Jl. Earn. 

Entom., Concord, N.H., xi, no. 3, June 1918, pp. 320-324. 

From a series of 44 experiments on a total of 7,485 insects carried 
on in the day-time with models of trees covered with tents, in dhieh 
both Coccinellids ( Hippodamia convergens ) and red scale (Chrysomphalvs 
mmn/ii) were experimented with, it was shown that an exposure 
to hydrocyanic acid gas for 30 minutes was not sufficient to obtain 
the highest killing efficiency. It was found however, that with 
45 minutes as good results were obtained as with 60 and 90 minutes. 
From an examination of the results of commercial fumigation against 
Coccus citrkola (citricola scale) in 125 groves during the 1917 season, 
it was learned that there was no practical difference between the killing 
efficiency of the hydrocyanic acid gas with exposures of 45, 50 and 
55 minutes. 

It may therefore be concluded that under normal conditions for 
commercial fumigation, a 45 minute exposure is fully as efficient as 
one of 50 or 55 minute. 


Sbvemn (H. H. P.). A Native Food-Plant ol Rhayoletis fausta, O.S.— 
Jl. Eton. Entom., Concord, N.H., xi no 3, June 1918, pp. 325-327. 


t fausla (northern or black-bodied cherry fruit-fly) is a 
^erious pest of cultivated cherries, but one which in Ontario has not 
been found to cause injury to any of the native wild varieties of cherry, 
but only to the imported ones, or those that have grown up wild 
from the seeds or roots of these. Since this Trypetid occurs in the 
alpine regions of the White Mountains, its natural food-plant would 
obviously seem to be species of wild cherry or plum, or the berries 
of some species of Berberis or Lonicera, especially since the larva of 
R. cerasi (European fruit-fly) lives in cherries, Lonicew xylosteuin 
and Berberis vulgaris. 

An examination of Prunus pennsylmniea, L. (wild red, bird, fire 
or pin cherry), showed that most of the fruit had been punctured 
by insects, and when ripe, about a quart of these wild cherries were 
scattered in sterilised sand in jars towards the end of July. During 
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August numerous yellowish puparia were sifted from the sand and 
were kept in moist sterilised sand over the winter, the adults of 
Rhagoletis fausta issuing, under laboratory conditions, during the 
following spring ; similar puparia kept in dry sand failed to develon 
Primus mrginiana, L. (choke cherry) and cultivated cherries 
to yield R. fausta. 

As regards distribution, the recorded range of R. fausta in New 
Hampshire and New York, and in Canada from Montreal to British 
Columbia, lies well within that of P. pennsylvanica which occurs from 
Newfoundland to the Fraser River Valley in British Columbia, and in 
the U nited States from Pennsylvania southward to the high mountains 
of North Carolina and Tennessee, and westward to the eastern slopes 
of the Rocky Mountains of Colorado. This plant is common in all 
the forest regions of the extreme northern States, growing in moist ' 
rather rich soil, often occupying, to the exclusion of other trees, large 
areas of the original forest cleared by fire. It is common and attains 
its largest size in Tennessee, and occurs at an altitude of 4,000 to 
9,500 ft. in Colorado. 

Gillette (C. P.) & Bragg (L. C.). Aphis bakeri and some allied 
Species. -Jl. Econ. Entom., Concord, N.H., xi, no. 3, June 191fj 
pp. 328-333, 2 figs. 

This paper deals with several forms closely allied to Aphis bakeri 
and gives a key for their separation. The species dealt with are :~ 
A\ helkhrysi, Kalt. ( myosotulis , Koch, marutae, Oest.), which feeds 
chiefly, but not exclusively, upon Compositae, the types described 
by Kaltenbaeh having been taken from Helichrysum chrysanthemum, 
Tanacetum balsamita, Anlhemis tinctoria and Achillea ptamica in 
Europe, while in Colorado it often occurs in special abundance on 
Ambrosia artemisifolia and Erigeron canadense, and on the cultivated 
plants, Tanacetum balsamita and Cineraria. A peculiarity of this 
Aphid is that the secretion is hard instead of being liquid and gives 
a frosted appearance to the foliage on which it accumulates. No 
evidence of the existence of cither sexual forms or eggs has been found. 

The summer food-plant of A. vibumicola, Gill., a species abundant 
every spring upon snowball bushes {Viburnum), has not yet been 
discovered. All the young of the stem-mother acquire wings and 
leave the curled leaves for some other food-plant. The autumn 
migrants begin to return early in September, the males coming a litik 
later, when the earliest oviparous females are about half-grown. 

A. semoriata, sp. n., is described from specimens infesting the 
leaves of Amelanchier sp. in Colorado at an altitude of 8,000 to 8,800 
ft. The July individuals are all wingless and viviparous, and the 
October ones include winged autumn migrants, winged males and 
oviparous females. This species is very closely allied to A. vilmrnkoh. 

A. bakeri, Cow. ( cephalicola , Cow.) lives throughout the year on 
clover and gives rise to migrants to apple and Crataegus in the autumn. 
In some years it becomes quite injurious to red clover, this having 
been the case in north-eastern Colorado and parts of Idaho and Utah 
in 1916, when the crops in some cases were almost ruined. 

A. crataegifoliae, Fitch ( brevis , Sand.) does not occur in Colorado, 
but has been taken on Crataegus in Illinois and Maine. 



421 


Burke (H. E.). Biological Notes on some Flat-headed Wood-borers of 
the Genus Buprestis.-Jl. Earn. Entrn., Concord, N.H., xi, no. 3, 
June 1918, pp. 334-338. 

About 21 species of Buprestis are said to occur in the United States 
north of Mexico, 17 of which have been collected and described within 
the last fifteen years. All the species are wood-borers, and, so far as 
known, are able to oviposit directly in the crevices of the wood, as 
the young larvae can thrive without any bark food. Eggs, however, 
are often placed under or in crevices of the bark, whence the larvae 
can easily reach the wood. 

Observations show that at least two, or it may be any number up 
to fifteen or even twenty, years are passed in the larval stage, and 
probably some larvae from almost every group of eggs undergo a 
retarded development and emerge as beetles from one to several 
years after the main brood. 

A study of the larval characters and biologies indicates that the 
genus should be divided into three groups, corresponding with those 
formerly made from a study of the adult characters alone. In the 
first group are those species in which pupation takes place in the spring, 
the beetles emerging shortly afterwards ; while those in the other two 
groups, which differ from each other in morphological characters, 
agree in that pupation takes place in the summer, the beetles remaining 
in the pupal cells till the following spring. 

Taken as a whole, the species of the first group mine chiefly in dead dry 
wood and seldom cause serious injury ; on the contrary their presence 
is often beneficial, since they mine stumps on partly cleared land, 
causing rapid decay and facilitating removal. The' species of the 
other two groups, however, often attack slightly injured trees and 
cause severe damage to the wood. 

The species dealt with include : — Buprestis rufipes, Oliv., which 
mines in dead wood, occurring in hickory (Hicoria sp.), beech (Fagus 
atropunicea), chestnut ( Castanea dentate), white oak (Quernts alba), 
live oak (Q. virginiana), and tulip tree (Liriodendron tulipifera), 
also damaging the wood of standing dead trees and of chestnut 
telephone and telegraph poles ; B. gibbsi, Lee., a rare species that 
flies in July and August and has not yet been reared, occurring on 
black cottonwood (Populus trichocarpa) and black oak (Q. caUfornica ) ; 
d. confluem, Say, which flies from July to September and lives for 
several years in the wood as a larva, pupating in the spring and 
occurring on aspen { Populus tremvloides) and common cottonwood 
(P. deUoifks), mining in the wood of injured, dying and dead trees ; 
B. linrnta, F., a beneficial insect mining the wood of injured, dying 
and dead trees, especially loblolly pine (Pirns taeda), scrub pine 
(P. virginiam) and long-leaf pine (P. palustris), and pupating and 
transforming .to the beetle stage from April to June ; B. consulting, 
Lory, occurring ( fy' n 8 an< ^ dead y ellow P' ne (Pinus ponderosa) 
and Douglas spruce (Pseudotsuga taxtfoUa), especially in those trees 
attacked by Scolytids ; B. connem, Horn, in stumps and felled trees 
of western yellow pine (Pinus ponderosa) and Jeffrey pine (P. jeffreyi)-, 
b. mmventris, Lee., a beneficial species mining in injured, dving and 
dead trees of sugar pine (P. lamberliana), yellow pine (P. ponderosa), 
lodge-pole pme (P. murrayana), digger pine (P. sabiniana ) and Monterey 
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pine (P. radiata), and pupating and transforming to beetle stage from 
March to July ; B. maculmntris, Say, flying from July to September 
in forests of yellow pine ; B. subornata, Lee., flying from July to October 
and mining the wood of dead yellow pine; B. rusticorum, Kirby, 
mining the wood of dead and dying trees of the true firs, especially 
Douglas spruce, alpine fir (Airies lasiocarpa), lowland fir (A. granlis) 
and white fir (A. concolor), pupating and transforming to the beetle 
stage from April to July; B. hngii, Mann., flying from June to 
September and taken on alder and willow leaves and on the bark 
of pine and spruce trees, but never reared from the wood ; 
B. aurulentn, L. (hula, Lee.), occurring throughout the range of its 
primary host, the Douglas spruce, and doing considerable damage 
to the wood of injured trees by mining the pitchy scars, and living 
for years as a larva in the wood, especially in western white pine 
(P. montieoh), sugar pine, yellow pine, Jeffrey pine, lodge-pole pine, 
digger pine, Monterey pine (P. radiata), blue spruce (Picea parryam), 
and Sitka spruce (P. silchensis), pupating and transforming during 
the summer and early autumn and over-wintering as a beetle in the 
pupal cell in the wood, emerging during the following spring and 
summer ; B. r.ilhsa, Lee., apparently described from a woolly specimen 
of B. aumlenta, such specimens occurring frequently among typical 
ones ; B. adjecta, Lee., mining the wood of yellow pine ; B. apricans, 
Hbst., mining the wood of injured, dying and dead trees of loblolly 
pine and long-leaf pine (P. paluslris), pupating and transforming in 
the summer and autumn, over-wintering as a beetle in the pupal 
cell in the wood and emerging in early spring, living for several years 
as a larva. in the wood and causing considerable damage to the wood 
of injured trees. • 

Essig (E. 0.). The European Earwig, Forfictda amhularia, L — 
Jl. Earn. Eniom., Concord, N.H., xi, no. 3, June 1918, p. 338, 
1 plate. 

Forficula auricuhria (European earwig) has been known for several 
years in the eastern United States and also occurs in the north- 
western portions, ha ving been received in 1916 in considerable numbers 
from Seattle, Washington, where it is abundant in houses and very 
destructive to. roses. Since this insect is capable of travelling long 
distances without injury when closely packed up, collectors and the 
general public should be on their guard against its accidental 
introduction into new localities. 

Moore (W.). A Promising New Contact Insecticide. — Jl Econ. 
Entom., Concord, N.H., xi, no. 3, June 1918, pp. 341-342. 

A new contact insecticide, nicotine oleate, having the form of a 
soap, or soap-like salt, has been obtained by the union of nicotine and 
oleic acid, ft is .soluble in soft water, forming a soapy solution that 
may be used to emulsify an animal, vegetable, or mineral oil [see 
this Review, Ser. A, vi, p. 370]. 

In its preparation, any nicotine compound containing free nicotine 
may be used.. Two and a half quarts of a 40 per cent, nicotine solution, 
costing about 29 shillings, can be mixed with 1| quarts of commercial 
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oleic acid casting about 4 shillings, making 1| gals, of nicotine 
nlcate, a spray as effective for the control of Aphids, if not more 
so than one containing free nicotine, and at less than half the 

cost. _ . .... 

Since nicotine oleate is not volatile, it should not be used as a 
spray on plants that are to be eaten , such as lettuce ; while on dormant 
trees, its use with a rather non-volatile oil such as linseed, cotton seed 
or fish oil, should be valuable for the destruction of insect eggs or 

scale-insects. 

Application has been made for a patent for this compound, and 
this, when obtained, will be given to the.public so that anyone will 
be able to manufacture it. 


Severin (H. H. P.). Oils tested to trap Trypetldae and OrtaUdae.-- 

Mthly. Butt. Cal. Slate Commiss. Hortic., Sacramento, vii, no. 6, 
June 1918, pp. 419-423, 2 figs. 

Within recent years, experiments in trapping fruit-flies by means 
of various oils have shown that in India, the males of Dacus 
zomlus, Saund. (peach fruit-flv) and D. diverges, Coq. (three-striped 
fruit-fly) were attracted by citronella oil, as was also D.ferrugineus, F. 
(mango fruit-fly), which ranges from India and Ceylon to Java, but 
that Dacus (Badrocera) cucurbitae, Coq. (melon fly) in India and Ceylon 
never came to this oil [sec this Review, Ser. A, iv, p. 66], Observations 
on the effects of animal, vegetable, and crude petroleum oils on 
Ceralitis capitata, Wied. (Mediterranean fruit-fly) have already been 
noticed [see this Review, Ser. A, iii, p. 28], 

Rhagoklis pomonelk, Walsh (apple maggot), avoids oil of citronella 
and kerosene, but it was found that, the exposure of crude petroleum 
in shallow pans for the purpose of repelling ovipositing females, 
resulted in their capture. 

Exhaustive experiments extending over six weeks, with 41 different 
oils in specially prepared traps fitted with conical covers to exclude 
the rain, gave entirely negative results, one female only being taken 
in turpentine. It having been stated that, in the case of D. zomlus 
and D. diversus the attractive principles of oil of citronella were 
iso-eugenol and methyl-eugenol, experiments were conducted on 
R, pomoneUa with these substances, but with negative results. Tests 
with these substances upon Epochrn canadensis, Lw., under both 
laboratory and field conditions, gave entirely negative results, and the 
same was true of the hydrocarbons and oil of citronella in the case 
of Straussia bngipennis, Wied. (sunflower fruit-fly) and the Ortalid, 
Secplera colon, Lw. 

Severin (H. H. P.). Fruit Flies ol Economic Importance In California. 
Apple Maggot [Ehagoletis ponumelk, Walsh). — Mlhly. Butt. Cal. 
State Commiss. Hortic., Sacramento, vii, no.* 6, June 1918, 
pp. 430-432, 1 fig. 

Although there seems to be no doubt that the apple maggot, Shago- 
letis pomonelki, Walsh [R. zephyria. Snow), occurs in California, no 
reports of apples infested by the pest have been obtained at the 
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California Agricultural Experiment Station, and hence arises the 
question of the food-plant of this Trypetid in that State. 

Observations have established the fact that specimens of ft. ponu>- 
nella bred from apple are larger than those bred from blueberries 
( V actinium spp.), plants that are common in the eastern and northern 
parts of N. America, but absent from California, where, however, 
the smaller form of this fly is the one found. In Maine the small 
form of R. pomonelfa is bred from huckleberries, Gaylussaci a baccata , 
which also are absent from California, being there represented bv 
V actinium ovaittm (Californian huckleberry). Though ft. pomonelfa 
has been bred from haws, and though two species, Crataegus rivularis 
and C. douglasi, are found in California, yet the fact that individuals 
bred from these are practically of the same size as those bred from 
apple precludes the possibility of the Crataegus being the host-plant 
in California. 

It has been suggested that the original host was a species of Crataegus, 
and that the species has spread on the one hand to the apple and related 
fruits, and on the other to the huckleberry and blueberry, in which 
an independent and quite different strain has arisen. Flies captured 
on apples refused to oviposit on blueberries, and half-grown larvae 
transferred from blueberries to different varieties of apple failed to 
develop. 


Lees (A. H.). The Raspberry and Loganberry Beetle (Bytums lomen- 
tosus.) Ann. Rept. for 1917, Ayrk. & Horlic.. Research Sta., Long 
Ashton, Bristol , pp. 35—36. [Received 31st July 

Bytums tomentosus (raspberry beetle) is a widely-ir 
since the introduction of loganberry culture has showb 
preference for this fruit, that when it is grown with 
latter remain comparatively free. 

The insect hibernates as an adult in the soil unden 
appearing as soon as the weather becomes warm ar d 
flowers immediately they open. As many as three ■ 
may be found in one flower, where, attracted by th 
feed on the tissues of the base of the petals and stam . 
there. The young larvae burrow into the receptacle 
fruit, causing a deformed growth ; later they come 
breaking the skin, which is then liable to attack by 

Spraying with lead arsenate and ordinary contc 
proved unsuccessful as a means of control, and tit 
shaking the flowers over pans filled with tree grease effi < 
of large numbers, it does not keep the fruit free in ba. 

Good results have been obtained by the experim ' 
small scale of the following mixture : — Soft-soap 2' 

2 ,gals., nicotine J lb., water 100 gals. In practice 
necessary t,o give a preliminary spraying to force t) 
their hiding places, and for this, the 2 per cent, pa 
without nicotine was used. This double spraying % 
times during three weeks, and resulted in only 33 pi 
plants in the sprayed rows being infested, as agains': 
in the unsprayed rows. 
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De ong (E.R.). Dried Fruit Insects. — Bull. Cal. Stale Commiss. 

Hortic., Sacramento, vii, no. 6, June 1918, p. 429. 

The insects most frequently attacking raisins, figs, prunes and 
other dried fruits during storage are :—Plodia interpiincteUa- (Indian 
meal moth), Ephedia cauiella (fig moth), Silcanus surimtnensis (saw- 
toothed grain beetle) and Carpopkihis henuplems (dried fruit beetle). 
The eggs are laid on the fruit while drying or after packing, sun-dried 
materials being particularly liable to infestation. The larvae feed 
upon the fruit until they are mature, and breeding continues as long 
as favourable conditions of moisture and temperature exist, so that 
bv late spring the value of infested products may be entirely destroyed. 

'To control these pests the usual methods must be employed, 
such as the preparatory thorough cleansing of storage rooms • 
the fumigation of infested rooms with gasoline or engine distillate ; 
the careful sulphuring of fruit at the end of the drying season ; the 
maintenance of a temperature of 150° F. for one "hour throughout 
the entire mass of fruit, or when this is impracticable, the use of 
hydrocyanic acid gas or carbon bisulphide, the latter of which should 
always be used when the moisture content of the fruit is high. 


Lees (A. H.). Miscellaneous Notes on Plant Pests and their Treatment. 

— Ann. Rept.fcrr 1916, Agric. & Hortic. Research Sla., Long Ashton, 
Bristol, pp. 36-38. [Received 31st July 1918.] 

The question of how late it is safe to spray with lime must be answered 
by the consideration of three points The time the pest hatches; 
the sticking power of the lime wash ; the effect of the spray on the 
host-plant. The chief insects to be controlled by lime spraying are 
the apple-sucker [Psylla mali], and the rosy aphis [A. kochi ] [see this 
Review , Ser. A, v, p. 173]. 

As regards the susceptibility of crops to wireworm damage, while 
no crop, with the possible exception of mustard, is immune, yet 
different crops vary in their susceptibility. 

Very susceptible: Plants attacked at the fleshy collar and coni' 
pletely killed, dwarfed, or caused to go to seed prematurely : Onions, 
leeks, celery and lettuce. 

Rather susceptible : Growth dwarfed, but plant, not usually killed : — 
Runner beans, dwarf beans, and to a certain extent peas. 

Slightly susceptible : — The cabbage tribe and tomatoes. 

Injured, but not so as to endanger the life of the plant : — Potatoes, 
the injury as a rule being confine*] to the tuber. 


Lees (A. H.). Further Experiments on Big Bud Mite. — Ann. Repi. 
for 1917, Agric. & Hortic. Research Sta., Long Ashton, Bristol , 
pp. 37-38. [Received 31st July 1918.] 


Ihe most successful spray tested during the winter of 191o-l(> 
against the big bud mite [ Eriophyes ribis] on black currant bushes 
proved to be that containing 10 per cent, soft-soap aiuf 5 per cent, 
crude carbolic acid. One application in December was found to be 
insutticient, as the terminals and subterminals were often unaffected, 
oiigh the buds situated low down on the shoot, being older and more 
°°se in structure, were penetrated and the mites killed) 

(Co04) Wt.P2/137. 1,500. 10.18. B.&F.,Ltd. Gp.11/3. 
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In the following year, sprays were applied at three different times 
viz. : The beginning of December, the beginning of January, and the 
end of February ; while other bushes received two applications, either 
the first and second or the first and third. The results showed the 
importance of the early spraying, and that the combination of the 
first and third sprayings was the best, though probably three would 
have given a better result than two. There was no decided result 
from the use of lime-sulphur. 

The Breaking up of Grassland. — Rothamsted Expt. Sta., Sept. for 
1915-17, Harpenden, 1918, pp. 9-12. [Received 27th July 1918,] 

The breaking up of grass fields for crops has shown that the presence 
of hedges and trees, though it affords shelter to animals while the land 
is used for grazing, also affords shelter to sparrows and wood pigeons, 
which render the results of the growing of experimental crops valueless, 
while the hedgerow weeds support- a number of injurious insects. 

Another and more serious difficulty is the presence of wire- 
worms in the soil, which has rendered the discovery of some suitable 
insecticide or method of soil treatment impel ative. The problem of 
soil sterilisation has been under consideration for some time, it having 
been shown that if soil is treated with a volatile antiseptic there is 
a considerable gain in available nitrogen compounds and therefore 
an increase, in productiveness. Toluene and carbon bisulphide have 
been very effective in pot experiments, but not in the field, where 
some of the tar acids, especially cresylic acid (the chief constituent 
of so-called “ liquid carbolic acid ”) proved to be more suitable. 
Experiments have shown that carbon bisulphide, in quantities 
practicable on the farm, has no great insecticidal value. Efforts to 
put soil sterilisation methods into practice have shown that they are 
effective, but not economical, compared with the use of cheap 
ammonium sulphate or sodium nitrate. It would be quite a different 
matter however if a partial sterilisation agent could he found that 
was at the same time a soil insecticide, and with this end in view tests 
are being made with compounds of known constitution, and with 
certain typical waste products now available in quantity at a cheap rate. 

The resistance of wireworms to certain poisons such as carbon 
bisulphide, toluene and formaldehyde, which ought to he effective 
but are not, is also being made the subject of study in the hope ■: i 
gaining information that will be of service. 

Since the most potent soil steriliser and larvicide is heat, attempts 
have been made to devise a means of heating soil cheaply on a large 
scale. A machine has been invented by means of which it is hoped 
that the pre-war cost of £40 per acre already attained by nurserymen 
in the Lea Valley, a figure not impossible for market-gardening and 
nursery work, may be still further reduced. 


BrindiAiy (5L H.). Notes on Certain Parasites, Food and Capture by 
Birds of the Common Earwig ( Forjkula auriculam).--Pro c - 
Cambridge Phil. Soc., xix, July 1918, pp. 167-177. 

The view held during recent years by various naturalists, that the 
dimorphism exhibited bv the forceps of male earwigs is due to t 
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tleyree of infestation of the alimentary, tract by Gregarines, is not 
borne out by the researches here described. Of several thousand 
individuals, over 50 males with forceps of varying length were dissected, 
with the result that the Gregarine, Ghpsydrim ovala, was found to 
occur commonly and indifferently in all the specimens, which, more- 
over, showed no difference in the development of the testes or other 
internal sexual organs. 

Several earwigs from the Seilly Islands were found to be parasitised 
by a Gordiid larva, the coils of which, though projecting between the 
tergites of the abdomen, seemed to have no effect on the health and 
activity of their hosts. Other individuals, though having the hind- 
gut partly or completely atrophied as the result of infestation, 
seemed active and healthy. The presence of Filaria bciistae has 
been seen to have a more serious effect on the health of these insects 
[see this Review, Ser. A, v, p. 444], 

Another species, Forficul a tomis, Kol., is parasitised by the Tachinid 
ftv, Wiacoiineura antiqua, in Russia. F. auricuhvui, or perhaps 
F. lesnei, is said to be attacked by Acarid mites, and is also very 
susceptible to the attacks of fungoid parasites in the laboratory, 
Eiitomphthora forficulae frequently infesting it in the presence of 
damp. 

In view of the diversity of reports as to the favourite food-plants 
of earwigs, and the general lack of knowledge of the amount of damage 
likely to be done by them in gardens, the author recently carried out a 
series of observations extending over some weeks. From these it 
seems certain that many ordinary garden plants are liable to serious 
attack by earwigs, which can thrive on a purely vegetable diet. It 
is not yet known, however, whether the choice of a particular plant 
in one locality and its neglect in another is due to the presence or 
absence of suitable animal food, or to differences in the preferences 
of nymphs and adults, the former being in the majority till about 
the end of July. 

It seems certain that earwigs are often carnivorous by choice, 
and as there are records of their killing certain insect pests of 
plants, they may be regarded as, to some extent, beneficial 
insects. In short, the earwig has a reputation for evil that is 
only partly deserved, its nocturnal habits leading it to use the 
closely-packed florets of such flowers as the chrysanthemum and 
dahlia as day-time shelters from which nightly excursions for 
feeding may be made. 

Wild birds cannot be relied upon to diminish the numbers of earwigs 
m a garden, as many of the most insectivorous do not appear to feed 
on them at all, though domestic fowls always eat them readily. They 
are also eaten by toads. 


Contra la Langosta. [Against Locusts.] — Rev. Inst. Agric' Catalan S. 
Isidro, Barcelona, Ixvii, no. 13, 5th July 1918, p. 230. 

A Royal Order, dated 25th June 1918, instructs the Governors of 
1 evinces that are threatened by locusts to take all measures required 
D ) law against these pests. 

(C504) 
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Massini (C. P.). Institute Biolbgico de la Sociedad Rural Argentina 
Restimen de Ids Trabajos etectuados durante el Ano 1917 

[Summary of the Work done in 1917 at the Biological Institute of 
the Rural Society of Argentina.] — Amies Soc. Rural Argenlu e 
Buenos Aires, lii, no. 3, March 1918, pp. 141-147. [Receive I 
19th July 1918.] 

A large part of the report of the Entomological Section deals with 
the biological control of injurious insects ; the information regarding 
locusts and bagworms has already been abstracted [see this Reri elr 
Ser. A, v, pp. 505-506]. Dihboderas abderus , Sturm, a Scarabaeid 
with a destructive larva, is being studied. The orange pest, Pap},,, 
troantiades , Burm., was found to he attacked by a natural enemy and 
the method of utilising it has been worked out. Information has been 
collected regarding lucerne pests, of which the butterflies, Colitis 
lesbia and Tatochila autodice, and the moth, Rachiplusia. ttu, Gn„ 
are the chief. The last-named was found to he parasitised by a new 
Tachinid, Plagia ayerzia. 

Massini (P. C.) & Brethes (J.). Tres nuevas Cochinillas argentinas 
y sus Pardsitos. [Three new Argentine Coccids and their Parasite?.] 
— Amies Soc. Rural Argentina, Buenos Aires , lii, no. 3, March 
1918, pp. 148-158, 10 figs., 8 plates. [Received 19th July 1918.] 

The Coccids hitherto recorded from Argentina number about fiftv 
only, and this is solely due to the fact that many species have not vet 
been studied. 

The new species here described by Brethes ore Pttlvimria platems. 
P. jtamcens and P. minvta. None of these are injurious to anv 
extent, because they are held in check by natural enemies, of which 
the following are here described by Brethes : — Tetraslichus ntridti. 
Aphycvs jlaridv.his var. caridei, A. flaviduhts var. nigra, Onophile* 
caridei and Psmdapheiinns caridei, the last two belonging to now 
genera. 0. caridei appears lo be tbe most efficacious of these enemies. 

Brethes (J.). Quatre Hymenoptbres Parasites du Chili. [Four parasitic 
Hymenoptera from Chile.] Amies Zool. Aplitada, Santiago de 
Chile, iv, no. 2, 31st July 1917, pp. 25 29, 4 figs. [Received 
31st July 1918.] 

This paper records the following parasitic Hymenoptera 
phagits ancida, Wlk., a parasite of the eggs of the moths, Pup 
amphimone and Jlacromplmlia dedecora, and the type-species 0 * t 
new genus ; Aprostocerus 1 max, Wlk., a parasite of M. dedetcra : 
Calosoter sihai, sp. n., parasitising the eggs of M. dedecora ; air. 
Paridris chilensis, gen. et sp. n., parasitising D. amphimone. 

Porter (C. E.). Notas de Acarologla. Un Paris! to de la Srhislocerca 

paranensis, Burm. [Acarological Notes : A Parasite of S. paw 
Mnsm}—Anales Zool. Aplicada, Santiago de Chile, iv, M- - 
31st July 1917, p. 30. [Received 31st July 1918.] 

The Tarsonemid mite, Podapolipus bcrlesei, Lahille, is recorded fmin 
a specimen of Schistocerca pamtensis, Burm., among the swarm* " 
this locust present in Chile in January 1917 [see this Renew, Xt. ■ ■ 
vi, p. 161]. 
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Porter (C. E.)- Notes breves de Entomologia agrfeola. [Brief Notes 
regarding Agricultural Entomology.]— Amies Zool. Aplicada, 
Santiago de Chile, iv, no. 2, 3lst July 1917, pp. 33-37, 3 figs. 

Prom material collected near Santiago, Chile, in 1913, three females 
(l f the Coccid, Margarodes vitium, Giard, hatched out in November 
pip;. The foliage of fuchsias cultivated near Temueo was severely 
injured bv the Chrysomelid beetle, HaUica virescens, Bl. Thrips 
tnhaei is recorded— for the first time in Chile— from onions, tobacco, 
potatoes, beet and ears of wheat ; it may be expected to infest other 
plants and to become a pest if conditions favour it. In December 
1910 peach trees near Santiago were severely attacked by the Cureu- 
lionid', Lophoius phaleratus, Er. In March 1917 carobs at Limache were 
badlv infested by Bruchus pisorum, L. The Chalcid, Aspidiotiplmgus 
ciiriims, Craw, was observed parasitising the scale, Fagisuga triloba-, 
Lindgr., infesting Saxegolhea conspicua and Notophagus dombeyi. 
The latter plant was found also to be a host of Pseudoparhtma 
ihilim, Lindgr., which up to then had been known from Saxegothea 
cvittpictta only. 

Porter (C. E.). Sobre el Rdgimen de algunos Artropodos de Impor- 
taneia eeondmica. [On the Food of some Arthropods of Economic 
Importance.]— Anales Zool, Aplicada, Santiago de Chile, iv, no. 2, 
31st July 1918, pp. 37-38. [Received 31st July 1918.] 

Pmdocoeeus adonidum was abundant in and around Santiago in 
1 916. This scale is preyed upon by CoccineUafulvipennis and Scymnus 
( Pnmsidis ) macula, Germ. In the same district Chrysopa pork-rim, 
Navas, preys upon Eriosoma lanigernm with avidity. 

Lecaillon (A.). Sur l’Apparition des Papiilons de la Pidride du Chou 

(Pieris brassicae, L.) au Printemps. [On the Emergence of the 
Adults of Pieris brassicae in the Spring.] — Bull. Soc. Etude Vulg. 
Zool. Agric., Bordeaux, xvii, no, 7, July 1918, pp. 65-67. 

Pieris brassicae, L. (cabbage butterfly) can be easily destroyed at 
any stage of its development. The netting of the adults when they 
come to oviposit on cabbages is a method of control too slow to be 
practicable, but the use of poison-baits should be a means of destroying 
large numbers during the many months of the year in which they are 
on the wing. With a view to testing the usefulness of this method, 
researches were conducted to discover the time elapsing between 
emergence and oviposition. It was found that the dates on which 
these spring butterflies emerge has no direct connection with the 
age of the autumn pupae that give rise to them, while the eggs they 
contain are far from being completely developed. 

harples (A.). The Laticiferous System of Hevea brasiliensis and its 
Protective Function. — Annals of Botany, London, xfeii/no. 126, 
April 1918, pp. 247-251. 

The general opinion obtaining among Tubber planters in the Middle 
Last is that small boring-bcctlcs, such as the Scolytid, Xyleborus 
pa culm, and the Longicorn, Pterolophia mekmura, are unable to 
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penetrate the bark of a healthy rubber tree without being killed bv 
the latex, and that it is only when the laticiferous cells have been 
previously killed by fungal hyphae, that, they are able to reach the 
wood. 

Eickendy’s method of tapping Hevea brasiliensis, which produces a 
50 per cent, increased yield of latex by scraping the bark of the proposed 
tapping area some time previous to tapping, has been found to indue? 
attacks by Xyleborus parmlus, and it has been experimentally proved 
that it is the corky integument, and not the laticiferous layer, that 
is the important protection against insect and fungus attacks. When 
this is removed, the susceptibility of the trees to attack is greatest, 
being less when the green cork-cambium is left intact. The rapiditv 
of the insect attack under these circumstances is striking, hoTers being 
active within four days of the treatment of the tree. 

The removal or injury of the cortical layers by tire after a spell of 
dry weather has similar results, borers quickly attacking scorched 
trees and causing the exudation of the latex in streams. This however 
does not prevent the insects reaching the wood, though many mav 
be caught in the liquid. 

Dallimose (W.). Wood Preservation— Bull. Miscell. Inform. Roy. But. 
Gins., Rew, London, 1918, no. 5, pp. 181-189. 

In order to preserve wood against the attacks of insects and marine 
borers, it is necessary to make it poisonous to animal life, or to render 
it objectionable in some other way. Highly scented woods arc, as 
a rule, less subject to injury by insects than unscented ones, and good 
results have been obtained by dressing the latter with cedar oil. Most 
of the substances used to protect wood from fungus attacks also 
render it poisonous to insects, and the thorough impregnation of 
piles and wharf timbers with heavy tar oils is the best means of 
preserving it from the attacks of marine borers. 

Decay in furniture and other woodwork caused by the larvae of 
beetles and other insects may be checked or stopped by killing the 
larvae in situ , This may be done by heating the timber, or by soaking 
it in a solution of carbolic acid or corrosive sublimate, or by exposing 
it to the fumes of carbon bisulphide in a closed room. Good results 
may also be obtained by applying the latter liquid with a painter s 
brush, so as to fill up all the holes. Carbon tetrachloride mixed with 
a little cedar oil or naphthaline may also be used with satisfacteiv 
results, but all these substances destroy the polish when applied to 
polished wood. 

In some tropical countries bamboos used in a natural state at? 
soon mined by beetles, but in India they are found to be immune to 
attack after being thoroughly soaked in water. 

Edwards (J.). Psylla sorhi, L., in Britain. — Entomologists MtU'j ■ 
Mag,., London, liv, no. 648, May 1918, pp. 113-114. 

The identity of the Psyllid on mountain ash, recorded by Linnaeus 
as Psylla ( Chennes ) sorbi, having been in doubt, the author reports 
having found this species at Northwich in 1910 and 1911 on mountain 
ash. A description is given, showing the points of difference between 
it and P. mali. 
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Muik (F.). Pipunculidae and Stylopidae in Homoptera.— Entomologists' 
Mthly. Mag-, London, liv, no. 649, June 1918, p. 137. 

Delphacidae collected on grass in Scotland have proved to be 
parasitised to the extent of 30 per cent, by Stylops sp. , the same genus 
collected in the Hawaiian islands frequently showing parasitisation 
with attendant abortion of the genitalia. In the Philippines, Java 
and the Malayan islands, Jassids and Fulgorids parasitised by Stylops 
are not uncommon, and it is probable that investigation would show 
parasitic Pii’CNCULIDAE and Stylopidae to be common among 
British Homoptera. 

Grimshaw (P. H.). Chortophila pilipyga, Villeneuve, in Britain.— 
Entomologists' Mthly. Mag., London, liv, no. 650, July 1918 
pp. 156-157. “ ' 

Phorbia (Chortophila) pilipyga, a species recently described from 
France, is now recorded from Nottingham. A description is given, 
distinguishing it from the very similar P. (C.) brassicae, Bch. 

Newbeey (E. A.). Lnphocateres pusilhti, Klug, a cosmopolitan Beetle, 
in London.— Entomologists' Mthly. Mag., London, liv no. 650 
July 1918, pp. 162-163. 

Lophocaleres pusillus, a beetle not previously found in Britain, is 
recorded as infesting butter beans together with Lasioderma serricome, 
F., and Tribolium m vale, V. 

Mobley (C.). Parasites of the Hawthorn Trichmoma.— Entomologists' 
Mthly. Mag., London , liv, no. 650, July 1918, pp. 163-164. 

The Ichneumonid, Pimpla instigator, F., a common parasite of 
Lepidoptera, has also been recorded from Pteromis salicis, L., and 
P. AimMiatus, Lep. It is now reported from the cocoon of another 
sawfly, Trichmoma libiale, in which was also a single male of the 
gregarious Cryptid, Panargyrops chviger, Tascb., an uncommon 
species known to attack the sawflies, Di-prion ( Lophyrns ) pini and 
Emphytvs cindus. 


Morley (C.). Donaaa clavipes, F. at Home. — Entomologists’ Mthly. 

Mag., London, liv, no. 651, August 1918, p. 183. 

1 he Chrysomelid, Donana clavipes, is recorded from the base of the 
rolled-up leaf of the reed, Phragmitcs communis. A colony of 
if i/ulopteras arumdinie, , , was. present on the stem and the beetles 
""ere detected in some cases in the act of devouring the Aphids or 
their honevdew. 


Copley (G. H.). Some Garden Pests. — Gardeners' Chronicle, London, 
lxiii, no. 1643, 22nd June 1918, pp. 253-254, 2 figs. * 

In the Bradford district of Yorkshire, insect pests were extremely 
abundant in the summer of 1918, especially Tipula oleracea, the larva 
of which attacked cabbages, peas and beans, cutting through the stem, 
either upon, or just beneath, the surface of the soil. Oviposition takes 
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place in the autumn, the larvae emerging about a fortnight later, but 
not beginning to feed till the first warm days of spring. Preventive 
and remedial measures should take the form of the thorough drainage 
of grass-land and the cleansing of water-courses, while the stimulation 
of an affected crop by the application of sodium nitrate or ammonium 
sulphate may often more than repair the damage due to this pest, 

Hylemyia arUiqrn ( Anthomyia ceparum) (onion fly) was also very 
destructive, ovipositing upon the neck of the bulb in late April and May. 
The eggs hatch quickly and the larvae eat the tissues of the bulb and 
pupate. As the flies emerge in about 3 weeks there may sometimes be 
three generations a year in the south of England. The pest hibernates 
in the ground in the pupal stage, and consequently onions should not 
be grown on infected land for some years. A dressing of soot applied 
to the onion crop about the time the Hies appear serves the double 
purpose of repelling them by its odour and stimulating the growth of 
the plants. 

Attacks of Aphids and red spider should he dealt with in their 
initial stages by spraying with a solution composed of soft soap 1 lb., 
quassia extract 1 lb., water 20 gals. 

Pear Tree Slug Worm. — Gardeners' Chronide, London, lxiv, no. 1650, 
10th August 1918, p. 64. 

Eriocampoides annulijjes, Klug { Sebndria alra, Steph.) (pear-tree 
sawfly) is a very common pest in some districts in England, attacking 
cherry leaves as well as pear foliage. The eggs are laid just below the 
upper surface of the leaves at the end of May or during June, the 
larvae appearing shortly afterwards. They may be destroyed by two 
or three applications of quicklime, at intervals of a day or two, or 
infested trees may be sprayed with a solution of 2 lb. soft soap and 
1 peck lime in 30 gals, water. These larvae moult after about 6 
weeks and enter the ground to pupate, hibernating in their cocoons 
till early the following summer. Hence a method of control which 
confers a double benefit lies in removing the soil under the trees, to 
a depth of about 4 inches, and replacing it with a similar amount of 
clean rich soil. 

triRAULT (A. A.). A New Species of Lepidwta from Northern Queens- 
land.— Entomologist, London, li, no. 663, August 1918, p. 183. 

This note describes Lepidiota consobrina, sp. n., being one of rhe 
undetermined species of these sugar-cane pests previously recorded 
from Queensland [see this Review, Ser. A, vi, p. 166], 

Roberts (A. W. R.}. Turnip Flea-beetles Wireworms. -Entomo- 
bgist, London, li, no. 663, August 1918, p. 187. 

PhyUotreta nemorum, L., does not appear to be a common turnip 
pest in 1 the ‘Harpenden district, Hertfordshire, P.undvlata , Kutscn, 
and P. nittula, Redt. , being the fica-beetles usually found on turnip!, 
both there and in Westmoreland. 

Aqriotes lineatm, L., is frequently referred to as one of the commo 
wireworms, but in Hertfordshire, Cheshire, North Staffords ir . 
South Lancashire and Westmoreland, A. obscums, L., is ™e m0s 
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abundant species, A. sputator, L., being also recorded from the same 
districts, with the exception of Westmoreland. A. sobrinus, Kiesenw., 
and A. j/dUdulus, Illig., though not likely to be classed among the 
dancerous pests, may be found fairly commonly in Hertfordshire by 
sweeping the early umbelliferous flowers. 

Metcalf (M. M.). Poisoning Tree Parasites with Cyanide of Potassium. 

— Science , Lancaster Pa., xlvii, no. 1214, 5th April 1918, 
pp. 344-345. 

The method of killing insect pests of fruit trees by placing potassium 
evanide under the bark having been stated to cause the death of the 
tree within two or three years, the author has made experiments 
on these lines on scale-infested apple and pear trees. In each of six 
trees half-inch holes were bored, which were filled with chemically 
pure potassium cyanide and then plugged up. Four of these trees 
were apparently dying, but during the summer they began to recuperate 
and all six became free from scale, and have continued healthy and 
vigorous during the ensuing three years. 

The effectiveness of the treatment as a pest exterminant, 
however, remains doubtful, as during the same season the scale 
disappeared from other infested, but untreated trees. 

Howard (L. 0.). The Contribution of Zoology to Human Welfare — 

Science, Lancaster, Pa., xlvii, no. 1215, 12th April 1918, 
pp. 349-354. 

It has been computed that the entomologists of the United 
States Department of Agriculture have contributed as their share 
towards the welfare of humanity an annual saving to the country 
of £100,000,000, by the introduction and continual improvement 
of remedies against insect pests attacking growing and stored 
crops. 

Those working in the equally important, field of medical zoology 
are now beginning to receive more and more consideration from 
sanitarians. 

Benedict (R. C.). The Yellow Clothes Moth.— Science, Lancaster, Pa., 
xlvii, no. 1216, 19th April 1918, p. 392. 

Since the publication of a previous paper ou the yellow clothes 
moth [Tineolu biwlliella] [see this Review, Ser. A, vi, p. 48] the author 
finds that the fact that the first brood of each year is mainly derived 
from eggs of the preceding year had already been recorded by Professor 
Herrick. 

Although the moths may emerge in every month of the year, there 
are two periods of special abundance, the first from the end of April 
to the end of June, and the second from late August to the. end of 
September. The actual life-cycles occupy approximately 3| mouths 
(June to 15th September), and 8J months (15th September to June). 

Turner (W. F.). Nezara viriiula and Kernel Spot of Pecan.— Science, 
Lancaster, Pa , xlvii, no. 1220, 17th May 1918, pp. 490-491. 

Nezara viridula, L. (green soldier bug) is of common annual 
occurrence throughout middle and southern Georgia and in some 
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years becomes exceedingly numerous. Its favourite host-plant is the 
cowpea, either cultivated or wild, on the drying-up of which in the 
autumn, it migrates to any other plants or trees in the vicinity. 

• The fact that the cowpea is frequently grown in pecan groves in 
the early summer as a manurial crop, and that bad outbreaks of 
the kernel spot disease of pecan due to the fungus, Coniothyrmm 
caryoge.mtm , coincide with the occurrence of N. ‘nrulula in unusual 
numbers, has led to investigations being made on the probable 
connection between the disease and the insect. The data obtained 
from the preliminary experiments are strongly indicative of the fact 
that this bug is an important agent in either the actual production 
or the dissemination of the disease. 

Chapman (R. N.). Measures for Protecting Wheat-flour Substitutes 
from Insects.— Science, Lancaster, Pa., xlvii, no. 1224, 14th June 
1918, pp. 579-581. 

In order to heat cereals so as to kill any stages of insects that they 
may contain, a temperature, well above 113° F. at 24 per cent, of 
relative humidity, and below 201° F., is required. This may be 
effected by placing the cereal in pans about 2 in. deep and heating 
it in an oven till the temperature on the surface reaches 185° F. In 
the case of gas or oil ovens, the fire should then be turned out and the 
cereal left in the closed oven for 45 minutes, but with a coal or wood 
stove, the door should be opened and the fire kept low during the 
same time. For household use, a wax melting at 185° F. is now sold 
in small pieces, one of which should be placed on a sheet of paper 
on the top of the cereal, the supply of heat being cut off when this 
liquifies. 

Speyer (E. R.). Progress Report on Investigations into Shot-hole 
Borer of Tea.— Trap. Agriculturist, Peradeniya, 1, no. 6, June 
1918, pp. 373-374. 

Further investigations in Ceylon on the shot-hole borer of tea [Xyk- 
barus fornicatus ] have shown that development at an elevation of 1,600 
ft. is more rapid by some 3 weeks than that at 4,300 ft. Observation 
on the fungi upon which the larvae of X. jornicatus feed, and which 
have been identified as Momcrosporimn and a conidial Ambrosia 
(though there is a remote possibility that the former may be a free 
living stage of the latter), have led to the conclusion that economic 
control by the destruction of this fungus in the galleries is impracticable. 

Experiments on the burying of prunings at a depth of from 2 to 
5 inches with the addition of 5- lb. quicklime (stone), £ lb. slaked lime 
(powdered), 2 oz. ammonium sulphate, or 2 oz. calcium phosphate 
(powdered), respectively, showed that by the end of two months a 
certain number of the galleries heal over, causing in some cases the 
death of the insects, and that this process is increased by rain, by 
calcium phosphate and to a less extent by powdered slaked lime, 
but not by unslalced lime or by ammonium sulphate. 

Experiments with paints showed that a coconut-oil soap-emulsion 
could not be used on the bushes even in the most dilute solutions, 
owing to its harmful effects. The use of fish-oil, emulsified with 
Ceylon soap and resin, seems likely to be a success, and it may b® 
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liiiuid fuel for fish-oil. A mixture of resin and Ceylon soap, suitably 
diluted, is proving of great value as an insecticide for scale-insects 
and Aphids, being cheap, easily made and less caustic than the contact 
poisons in general use ; though against X. fomieatus its use can he 
recommended as a preventive measure only. 

Jardine (N. K.). Additional Pacts regarding Tea Tortrix.— Trap. 

Agricullurist, Peradeniya, 1, no. 8, June 1918, pp. 375-376. 

The life-history of the tea tortrix [Hotrwna caffearia] has now been 
worked out in detail. The average length of the various periods 
proves to be 10 days for the egg-stage, 4 to 5 weeks for the larval, 
1 week for the pupal, and 1 week of adult life, the whole cycle thus 
requiring 6 to 8 weeks. At 4,000 ft. altitude the chief difference 
in the life-history is in the egg-stage, this period being longeT by 
1 to 3 days. During times of particularly low temperature at high 
elevations the development of the larvae may also be considerably 
delayed. 

It has frequently been noticed that a sudden appearance of the 
pest has occurred in the centre of a field that was free from it a few 
days before. Investigation has shown that in such cases the. insect 
can generally he found infesting such shade-trees as Grevilka, Acacia, 
Albizzia or dadap in close proximity, on which it has propagated and 
then, through overcrowding or lack of food, has dropped on to the 
tea. As regards the loss of crops due to this pest, tea to the value 
of £5,040 has been destroyed on 3,150 acres. 

Warburton (C.). Annual Report of the Zoologist for 1917.— Jl. R. 

Agric. Soc. England, London, lxxviii, 1917, pp. 209-219. 

[Received 7th August 1918.] 

Forest trees were attacked during the year by pests, such as beech 
coccus [Cryplococcus fagi] and pine-shoot, tortrix [Rhyacimia bmlianu], 
but the most important and unusual case was the damage to holly 
trees in Derbyshire by the larvae of a small moth, Rhopiobota 
(Grapholitha) naemm, which attacked the terminal shoots and buds, 
disfiguring and almost destroying exceptionally fine trees. A severe 
pruning of the trees in June before the hatching of the new brood, 
followed by the burning of all fallen leaves and rubbish beneath 
them, if persisted in for two or three years, should result in the 
extermination of this pest. 

Cereals were attacked by frit fly [Oscinelh frit], which appeared 
m oats owing to late sowing on account of the weather, beneficial 
results however being obtained from an early dressing of sodium 
nitrate. Wireworms were very destructive to oats in districts where 
the tilth was good, the only good growth occurring on patches where 
the soil had been consolidated by the pressure of stacks or traction 
engines. Barley succeeds better than oats in infested fand, owing 
to its more rapid germination. 

Peas and beans W'ere attacked by all the usual pests, but the 
Sitones weevil was injurious to an unprecedented extent The most 
eifective remedial measure was a heavy dressing of soot. Acblia 
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heraclei (celery-fly) was another common pest very troublesome in 
gardens and allotments, attacking the leaves of celery, parsnips t 
and parsley, The attacks may be controlled by the removal and 
burning of any leaves showing developing blisters. Examination of 
the larvae at the end of October showed that nearly all were parasitised 
by a Chalcid. 

Two fruit pests of increasing importance have been investigated 
during the year, namely Plesiocnris mgkoUis (apple Capsid bug), 
which, however, was held in check by two sprayings of nicotine and 
soft-soap, and the strawberry moth [Oxygmpha comariam, Z.\ the 
eggs of which, laid on the stipules, resemble those of the codling moth 
[Cifditi pommella], A case, of a serious infestation of plum trees in 
a well kept orchard at Evesham, believed to be due to a shot-hole 
borer beetle, was investigated in August, when traces of Scolylus 
mgulosus were found on many of the. trees, and the borings of Xybborm 
dispar were discovered low down in the trunk of a dying tree that 
had been cut down. The best measures against the latter beetle 
include the cutting down and burning of all hopelessly infested plum 
trees early in September, when the number of beetles reaches a 
maximum ; the examination of hedges and forest trees in the neigh- 
bourhood of gardens, and the avoidance of the use of unbarked orchard 
props ; the application, early in March, of a repellent dressing to the 
trees in the form of a stiff paste by means of a brush, the mixtures 
recommended being clay and lime, soft-soap and washing soda, soft- 
soap with a trace of carbolic acid, and clay with lead arsenate, though 
the last should never be used if stock is grazed in the orchard ; the use 
of trap-trees is advocated, for which purpose the stumps left in the 
ground from the previous September might be used, or oak or haw- 
thorn stakes, newly-cut, should be driven into the ground among the 
plum trees, then removed and burned by .Tune, when the eggs begin 
to hatch. Scolylus rugubsus (fruit bark-beetle) is a smaller insect 
than X. dispar. and the damage due to it, which occurs in the bark, 
does not prove so rapidly fatal. The spring attack begins in April 
or May and is at its height in June, a new brood reaching maturity 
in August. A third brood may appear in October, but this is probably 
dependent on the weather to some extent.. The general methods 
of treatment recommended against X. dispar may be adopted, but 
the danger of woodstacks containing plum or apple branches 
must be guarded against, as S. mgnhsus breeds in dry felled 
timber, while X. dispar requires it to be full of sap. Oak 
stakes are useless as traps for S. rugubsus, as it does not attack 
this tree. 

The reappearance of Ckaraeas graminis (antler moth) in hill pastures 
during the summer of 1917, was found to be of comparatively little 
importance, since no good meadow grass or crops were attacked, hut 
only upland pastures at an altitute of 750 ft. and over. The special 
causes leading to the outbreak were -The scarcity of birds, especially 
the lapwing ; the severe winter without the usual mild spells ; and 
the regulations forbidding the burning of moorlands and mountain 
grass areas [see also this Review, Ser. A, v, pp. 478, 481], Six 
previous outbreaks of this pest have been recorded in Great 
Britain during the past century, two of them having occurred m 
Cumberland. 
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Glaser (R. W.). On the Bxistence of Immunity Principles in Insects. 

—Psyche, Boston, Mass., xxv, no. 3, June 1918, pp. 39-46. 

The author’s summary of this paper is an follows Entomological 
text-hooks emphasise the importance of phagocytosis in ridding the 
insect body of foreign matter, hut in reality insect blood cells are 
visibly rather passive, those of the grasshopper, Melanoplus femvr- 
riibrutn, and army worm caterpillar [Cirphis unipunda ] not seeming 
to phagocytise bacteria in an amoeboid fashion. When bacteria are 
found within the blood cells, they may have gained entrance through 
their own agression, or physical factors may have been involved. 
The blood of normal insects, however, is somewhat antagonistic 
towards bacteria, this antagonism acting extra-cellularly. Actively 
immunised grasshopper blood shows a high degree of" antagonism 
towards the bacteria used in producing this immunity. An agglutinin 
was found in immune grasshopper blood and some quantitative data 
on the bactericidal action of immune grasshopper blood were obtained 

Weiss (II. B.) & Dickerson (E. L.). Notes on Triota alacris , Flor, 
in New Jersey. — Psyche, Boston, Mass., xxv, no. 3. June 1918 
pp. 59-63. 

Triirza akcris, Flor (lauri, Targ.) is a well known and destructive 
Psyllid in Europe. It was introduced into New Jersey from Belgium 
and attacks bay trees (La mas nobilis) that are kept out of doors all 
the year round or during the summer. Infested trees have a sickly 
appearance, the leaves— usually those at the tips of the branches— 
being curled, discoloured and blistered, and containing whitish masses 
composed of the nymphs clothed in a white, vaxv secretion. The 
pest, hibernates as an adult on bay trees kept in houses where the 
temperature never falls below 38’ of 40° F. About the middle or end 
of May the trees are moved out of doors and oviposition then begins. 
The eggs are laid on the under-sides of young leaves near the margins, 
from 25 to 200 occurring in a single irregular cluster, and the leaves 
then become rolled in tightly towards the midrib. Adults of the 
first brood appear about the middle of July, six weeks being required 
for a complete life-cycle. Those of the second brood can be found 
about the first of September and these continue to appear for another 
month or so. 

It is impossible to reach the nymphs in the curled leaves with contact 
insecticides, hut almost complete destruction was secured in one case 
by fumigating with tobacco smoke while the trees were in storage 
and heavily infested by overwintering adults. Hand-picking of curled 
infested leaves has been resorted to, but the process is too slow to be 
practicable on a large scale. 


Lombardi (L. P.). Can the Action of Cold decrease Mortality among 
Silkworms suffering from “ Flacherie ” i— Information i Seriche, 
Rome, v, no. 2, 20th January 1918, pp. 19-80. •(Abstract in 
Mthly. Bull. A'jric. Intell. d PI. Bis., Rome, ix, no. 6, June 1918 
p. 728.) 

The statement has been made that the mortality among silkworms 
suffering from flacherie can be stopped by exposing them to a 
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temperature of 54° F. for 48 hours without food, a treatment that 
induces them to spin their cocoons. Experiments however show that 
their condition is not permanently improved by this treatment, and that 
the disease is only temporarily qrrested, to regain its virulence later. 

Fujiua (D.). On the Discovery of a Plant Suitable for Feeding Silk- 
worms. — Bulletin rk V Association Sericicole, du Japon, Tokyo ii, 
no. 12, 25th December 1917, pp. 1-16. (Abstract in Mthly. Bull. 
Agric. Intell. A PI. Bis., Rome, ix, no. 6, June 1918, pp. 728-729.) 

Since it is not unusual for young mulberry leaves in Japan to sufjor 
from drought and frost, search has been made for frost-resisting 
plants suitable for feeding silkworms, in addition to Cudmfiw tribba 
(silkworm thorn) and Bronssonelia kazimki, which are already known 
to be useful for the purpose. 

It has been found that Laclucn brevirostris is perfectly suitab e, the 
plant starting to grow early in spring and reaching a height of 6 or 7 ft, 
by the autumn. If cut in summer, it rapidly produces shoots, so that 
the leaves can be used continuously from spring to autumn. Silkworms 
fed on these until the second moult gave better results than those 
on mulberry, the results being only slightly inferior with those fed 
in this way up to the third moult. 

Zanox (V.). Dictyothrips aegypliacus , a Thysanopteron injurious to 
the “Black Morocco” Variety of Vine, in Cyrenaica. L'Agri- 
ctillura Coloniale, Florence, xi, 2nd half-year, no. 6, 1917, 
pp. 394-397, 2 plates. (Abstract in Mthly. Bull. Agric. InteU. A 
PI. Din., Rome., ix, no. 6, June 1918, p. 773.) 

During 1910 and 1917 Dietyolhrips aegyptiacm, Marchal, was found 
to be present in Cyrenaica almost exclusively on the “ black Morocco ” 
variety of vine, which was grown on a trellis and was suffering somewhat 
from drought. 

This thrips not only soils the foliage with its excreta, but causes the 
formation of discoloured areas on the leaves, with subsequent withering. 
Notes on the morphology and life-history are given. 

Melander (A. L.). Spraying Formulas for Garden and Orchard Insects. 

—Washington State Cott., Pullman. Extension Service, Series 1, 
no. 35, January 1918, 16 pp„ 9 figs. ; and no. 39, March 1918, 
16 pp., 10 figs. [Received 8th August 1918.] 

These pamphlets deal with the biting and sucking insects commonly 
attacking garden crops and orchards, and give formulae for the usual 
poison solutions, together with practical instructions for spraying 
and fumigation. 

Saunders (J. 6.). Prevent Grain Losses by Early Threshing. 11% 

Press Bull. Pennsylvania Dept. Agric., Harrisburg, iii, no. 30, 25th 
July 1918, 

Attention is drawn to the fact that the heavy loss, amounting to 
£200,000 in eastern Pennsylvania, due to damage in stored grain by 
the Angoumois grain moth [Sitotroga cerealdh] may be prevented 
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bv immediate or early threshing. Unthreshed grain in storage 
furnishes ideal conditions of heat and moisture for this pest, which 
m av produce annually as many as eight generations. 


Trkherne (R. C.). The Control of Insects in Ships by Steam — 

Agric. Gaz. Canada, Ottawa, v, no. 7, July 1918, pp. 668— 

669. 

The case is cited of a smalt coasting steam-vessel conveying a cargo 
of rice from Seattle to Vancouver, which on arrival was found to be 
heavily infested with CaUmdrn oryzae (rice weevil). As it was desired 
to reload with a cargo of flour, it was necessary to disinfect the hold, 
where enormous numbers of the weevil were still present. Accordingly 
an all-night sulphur fumigation was undertaken, 30 lb. sulphur being 
burned in an iron carrier in the hold, which was 43 ft. long, 18 ft. wide 
and 8 ft. deep. Next day, after opening and airing the hold it was 
found that only part of the weevils had been destroyed, and a further 
treatment with superheated steam was decided upon. One of the 
steam pipes was accordingly disconnected and turned inwards, the 
hold was battened down and the upper deck was washed down with 
boiling water. On examination of the vessel after 5 hours of this 
treatment, with a temperature of 200° F. within the hold, no living 
weevils were visible, but 12 hours later the weevils began to reappear 
from the bilges whither they had retreated and to which the heat 
had not penetrated. A third attempt was therefore made, the bilges 
being flooded and the hold superheated as before ; the result was 
eminently satisfactory, all trace of weevil infestation being destroyed. 

Before the method can be recommended for a cargo-laden hold, 
a fuller knowledge of the effects of wet and dry heat on dried stored 
products and grain is necessary. As regards rice, at any rate, the 
treatment with heat is a dangerous practice, since superheated rice 
becomes useless for milling. 


Jack (R. W.). Notes on Remedies for Turnip Sawfly ( Athalia 
fimm, Konow). — Rhodesia Agric. J l., Salisbury, xv, no. 3, 
p. 279. 

The earlier experiments with arsenical compounds in the form of 
dust against Athalia flacca were made during the wet season, when the 
pest is most injurious, and failed, owing to the applications being 
immediately washed away. 

During the wet season of 1917-18, A. flacca was very prevalent in 
Southern Rhodesia, and was recorded for the first time at Salisbury. 
It continued its ravages after the cessation of the rains, which allowed 
of the application — by means of sulphur bellows— of a dry mixture 
consisting of Paris green 1 lb. and slaked lime 20 lb. ; sixteen hours 
later, large numbers of the insect were found dead on the ground, 
showing that the treatment can be recommended higfily effective, 
if an interval of this duration without rain elapses after the 
application. The mixture is, moreover, cheaper than paraffin 
emulsion, is not in any way injurious to the plants,, and is more 
effective on the larger ones. 



Jamieson (G. S.). The Determination of Arsenic in Insecticides by 
Potassium Iodate. — Jl. Indus. Engin. Chem., [ sine loco], x, no. 4 
1918, pp. 290-292. (Abstract in U. S. Dept. Agric. Exp,. Sta 
Record, Washington. DC., xxxviii, no. 9, 9th August 19 ig 
pp. 804-805.) * 

The iodate titration method has been applied to determine the 
total arsenic in arsenical insecticides or fungicides, and the results 
have been compared with those obtained by the official iodimetrio. 
method. The method is described in detail, with data as to the 
determination of arsenic in several samples of Paris green and zinc 
arsenite. The results of the test analyses agTee closely with those 
obtained by the official method. This accurate method is said to be 
not only quicker, but simpler. The very definite and remarkably 
sharp end-point, the great stability of the potassium iodate solution 
and the readiness with which it can be prepared, all indicate its 
usefulness in place of the iodimetric procedure. 

Dickerson (E. L.) & Weiss (H. B.). Popilia japonica, Newm. a 
recently introduced Japanese Pest. — Canadian Enlomologig 
London, Ont., 1, no. 7, July 1918, pp. 217-221, 1 fig. 

A Scarabaeid beetle, which has been identified as Popilia japonica. 
Newm., was observed in southern New Jersey in August 1916, feeding 
on the tips of Crataegus. Upon further examination, the beetles 
were found to be abundant on weeds such as Polygonum virginmmtm 
(smartweed), Tiniaria arifolhim (tear-thumb), both belonging to the 
Polygonaceae, as well as Ampelopsis quinquefolia (Virginia creeper) 
and other weeds. In many cases the leaves were completely riddled 
by the beetles. As the insert, attacks Polygonaceae, it is feared that 
it might, if allowed to spread, become, a serious pest of such plants 
as buckwheat, while its preference for Vitaccac constitutes a menace 
to grapes. In Japan, the food-plants are string beans, peas, grapes 
and peanuts, the larvae being found in the soil on the roots. The 
larva winters in the soil and pupates in May or June, the beetles 
emerging in July. Eggs are deposited singly in the soil and “flic larvae 
moult several times before winter, (be complete life-cycle occupying 
one year. Remedial measures include jarring the beetles into a 
dish of oil and water, ami spraying with Paris green, lime and water or 
Paris green and Bordeaux mixture, and by the use of Vaporite in tin 
soil. In New Jersey, infested weeds and nursery plants are being 
treated with arsenic supplemented by hand-picking. 

Ferris (G. F.). Notes on Coccidae (Hemiptera).- Canadian Entomo- 
logist. London, Ont-., 1, no. 7, July 1918, pp. 221-225, 1 plate. 

This paper redeseribes Cryptokermes brasiliensis, Hempel, recorded 
from Mimosa in Mexico. 

Braun (A.nF.).v New Species ol Microlepidoptera. — Canadian Entomo- 
logist, London, Ont., 1. no. 7, July 1918, pp. 229-236. 

Among the. species here described are : -Erineda aenea, sp. n., the 
larvae of which feed in September on the ferns, Asplenium atigusti- 
folium and A. acroslichmdes, in Ohio, their time of reaching maturity 
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being dependent upon the time of spore production in the ferns ; 
Stcammerdamia cuprescens, sp. n., bred from larvae in webs on birch 
(Beiula glandulosa) in British Columbia; Acrocercops affinis, sp. n., 
bred from blotch mines on oak, bath deciduous and evergreen, in 
California ; Parnnix (Omix) spiraefolidla, sp. n., mining the underside 
of leaves of Spiraea sp. in British Columbia; Gracilaria kypericella, 
sp. n., reared from larvae on Hypericum cistifolinm and H. punclalum 
in Ohio; and G. ferrugindla, sp. n., reared from larvae on Azaka 
and Rhododendron occidentals in California. 


Gillette (C. P.). The Black Cherry Aphis, Myzus cerasi.— Canadian 
Entomologist , London, Ont., i, no. 7, July 1918, 

It is pointed out that although Myzus cerasi has been treated as 
a species not having alternate food-plants, it has since been observed 
upon watercress as well as upon the cherry. There is evidence, however, 
that this Aphid continues throughout the year upon the cherry in 
Colorado, and has never been found abundantly upon the alternate 
host. 


Garnett (R. T.). An Annotated List of the Cerambycidae of California* 
—Canadian Entomologist, London, Ont,, 1, no. 7 Julv 1918 
pp. 248-252. 1 

This list of Californian Cerainbyeids, which is a continuation of' 
previous instalments [see this Review, Ser. A, vi, pp. 363, 396], includes, 
among other species of economic importance -.—Leptura oblilerata, 
Hald,, which breeds in Douglas spruce, redwood and other coniferous 
tfees; L. soror, .Lee., found in branches of Pimis ponderosa; L. projnnqm, 
Bland., breeding in conifers ; L. sexm acnlata, L., breeding in spruce ; 
L. brevicornis, Lee., breeding in Pinus ponderosa ; L. crassipes, Lee., 
bred from UmbeUuhna californica and Eucalyptus globulus ; and 
X. msignis, Fall., breeding in Monterey pine. 


Lemee (M. E.). Ddgats causds dans les Jardins de la Region d’Alencon 
par les prineipaux Ennemis des Plantes potag&res et des Arbres 
fruitiers. [Damage caused in the Gardens in the Region of 
Alenyon by the Principal Enemies of Vegetables and Fruit-trees.] 
Jl. Soc. Nat. Hortic. France, Paris, nix, March-A pril-May 1918 ; 
pp. 42—48. 61-64, 74-76. [Received 13th August 1918.] 

1 merdigera occurred iu considerable numbers as an acci- 

< ental pest of onions and chives at Alenjon, the larvae devouring the 
ips of the leaves. _ Carrots sown in the spring were badly attacked 
. r ‘’ c s P*der. Winter cabbages having been killed by frosts, more 
resistant plants were imported; the majority of these bore round 
gals on the stems containing larvae of a weevil, (Mdtufrrhynchus 
assme, and the plants so attacked gave very poor results. Peqoniuia 
joseyami (beet fly) lives in the larval stage in the. parenchyma of 
./ti/'Tr’ P roducin g large discoloured patches and causing decay 
_ .,, i -f' ^he l eaves should be cut and burnt as soon as they 

attacked, while the larvae are still within them. Leeks were 
.0 50 )) 
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attacked by the larvae of Acrolepia asseclelh {Tinea aliieUa), a small 
moth that oviposits on the central leaves, the larvae mining down 
to the heart of the plant and causing its death. Soot should he 
sprinkled as a repellent on the young plants ; spraying with a 3 
per cent, black soap solution is also recommended. Infested plants 
should be cut below the gallery which the larva has constructed, 
and the infested parts burned ; the plants should then be hoed and 
manured in order to accelerate growth. 

The Aphids, Aphis pymstri and A. pyri, appeared in great numbers 
on the leaves and the ends of young shoots of pears, causing considerable 
damage. Pear trees have. also been attacked by the larvae of Erio- 
cainpoides limacim ( Tenthredo culumbrata), which are abundant in 
September and October, living in the parenchyma of the leaves. 
As the attacks occur when the fruit is half-grown, the damage 
done is considerable. To destroy the larvae, the leaves should be 
dusted with powdered fat lime. Eriophyes { Phytoptm ) pyri punctures 
the leas es, causing blisters. As winter approaches, these small Acarids 
shelter between the bud-scales for hibernation and puncture the 
rudimentary leaves where the eggs are later deposited. Infested 
leaves should be collected and burned. As soon as signs of infestation 
appear, repeated sulphur treatments are necessary. On apple trees, 
Aphis poini (malt) and Ermorna lanigerum were abundant. For 
dealing with the latter, the residue o£ acetylene gas or calcium carbide 
sludge is used. At the beginning of winter a hole— with a radius 
of about 3 ft.— should be dug to expose the roots, and a milk made 
ot this substance poured in, 41 to 6 pints being sufficient for a good- 
sized tree. This should kill both insects and eggs on the roots. The 
branches and trunks should he whitewashed with the same solution, 
care being taken to penetrate all crevices. As soon as the solution 
is absorbed, the hole should be filled in again. 


de Vilmorin (P. L.). Note sur les Ddgats causes par la Tordeuse des 
Bourgeons du Pin ( Evelria buoliana, S chi ft.) dans les Collections 
de Verridres. [Note on the Damage caused by the Pine-shoot 
Moth in the Plantations at Verrieres.] — Bull. Soc. Path. I eg. 
France, [sine loco], iv, no. 2, 1917, p. 83. (Extract in Jl. Soc. 
Nat, Hortic. France, Paris, xix, June 1918, pp. 90-91). [Received 
13th August 1918.] 

Pine plantations at Verrieres, and particularly the younger trees, 
have during recent years suffered considerably from the attacks ot 
Hhyano oh ( E 1 etrvi ) buoliana, Schiff. (pine-shoot moth), which dcstroj s 
the shoots and greatly deforms the trees. Pirns po-nderosa, P . sabinma, 
p. kwh, P. emtorta and P. muricata are the chief species attacked. The 
larvae construct a gallery within the shoot, where pupation occurs m 
the first halt of June, the moths appearing in the latter half of June 
and early' July. The only successful control measure seeuis to ^ e 
the collection and destruction of infested shoots containing larvae 
or pupae. Several species of Ichneumonids are parasitic, upon 
R. buoliana, and it is suggested that infested shoots should be p lace ^ 
in vessels that would prevent the escape of the moths while relcasffl r 
the parasites. 
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From (H. G.). Note sur le Tigre du Rhododendron. [Note on Stepha- 
nas rhododendn.]—Jl. Soc. Nat. Hortic. France, Paris six 
no. 4, June 1918, pp. 91-93, 1 fig. [Received 13th August 1918.] 

A pest new to France has recently occurred on rhododendrons in 
the neighbourhood of Pans. This is the Tingid, Stephanas rhododendri 
Horv., which first appears in early spring and is found abundantly 
on the lower surfaces of the leaves in June. Eggs are deposited 
towards the end of July and August in the leaves and these hibernate 
until the following spring. Remedial measures include nicotine sprays 
or soap and pyrethrum, which must be applied to the lower surface 
of the leaves. Tobacco fumigation under a tent is also recommended • 
hydrocyanic acid gas fumigation would doubtless also be successful if 
carried out by experienced persons. 


Teodoro (G.). Alcune Osservazioni sui Saccaromiceti del Lecanium 
persum, Fab. [Some Observations on the Saccharomycetes of 
Lecamum persicae.]—Reim, Florence, xiii, no. 1-2 23rd Julv 
1918, pp. 1-6. ’ 3 

Like other Coccids and many other insects also, Eulecamim 
(Lecanmm) persme harbours a species of saccharomvcete that cau bo 
hereditarily transmitted and that, lives free in its host in the form of 
saccnaromycetiform ceils. 


Mai.enotti (E.) Nuovi Calciditi. [New Chalcidids. ,]-Redia, Florence, 
xm, no. 1-2, 23rd July 1918, pp. 77-92, 17 figs. 

The number of Chalcidids known to parasitise Chmomphalns 
didyosjxrm are increased to eight by the addition of Aphelmus bovelli, 
'■ hich is described from specimens from Barbados. A full description 
is given of the Mymarid, Metakptus torqualus , on which a preliminary 
note has been published [see this Review. Ser. A, v, p. 3371. Though 
taken from orange leaves attacked by C. dietyospermi, it is not believed 
o parasitise this scale, since a careful examination of the infested 
material revealed the presence of some Psocids and Microlcpidopterous 
larvae, of which it may be a parasite, as is the case with other Mymarids. 


Berlese (A.). Su una nuova Specie di Trombidide, appartenente ad 
im nuovo Genere, supposta Parassita, alio Stato di Larva, delle 
Lavalefte, In Puglia. [A new Species of Trombidiid, belonging to 
a new Genus and believed to be parasitic on Locusts Nymphs 
m “P UJa -l“ -fledM, Florence, xiii, no. 1-2, 23rd Julyl918, pp. 
y/, 1 plate. Also Emendation after p. 198. 

JS? Tro,nbidii<1 mit « described in this paper is Calothrombium 
P® , gen. et sp. n. The conditions under which it was found in 
pu la seem to indicate that it is a parasite of Dociostaurus rmroccanus. 


Berlese (A ). Centuria quarts di Acari nuovi. [Fourth List of One 
Hundred new Aean.J-Tfedia, Florence, xiii, no. 1-2, 23rd July 
1918, pp. 115-192. 3 

°f Ph^wmtcL' 0Iie hundred new Acarids from various parts 

(C504) 

b2 
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Reports on the State of the Crops in each Province of Spain.— Bol. 
Agric. Tecnica y Economica, Madrid, x, no. 114, June 1918, 
pp. 510-532. [Received 16th August 1918.] 

In the province of Gerona arsenical sprays have been used against 
Colaspidema atrum infesting lucerne. In Guadalajara the Chrysomelid, 
HdUica ampehpkaga, has injured vines, and apples have been damaged 
by Hyponomeuta malinellus. In Huelva in the holm-oak forests an 
area of about 24,000 acres has been infested by Tortrix viridam. 
Aelia rostrata is present on wheat, though the damage is not expected 
to be serious. This pest is also reported from Huesca. In Saragossa 
early-sown fields have suffered from the attack of HaUiea. 

Lobo (B.). A Lagarta rosea da Gelechia gossypieUa. [The Pink 
Bollworm, Pedinophora gossypieUa.] — Rio de Janeiro, 1918, 
192 pp., 7 figs., 3 maps. [Received 15th August 1918.] 

This is a report of a journey toEgypt undertaken in 1917 by direction 
of the Brazilian Ministry of Agriculture in order to study Peclinophora 
gossypieUa and the measures adopted against, it, with a view to com- 
bating it in Brazil, where it has appeared in recent years. Supple- 
ments to this report include the Egyptian regulations and a plan of 
work to be adopted in Brazil. This plan was drawn up by a commission, 
including the author, on the latter’s return from Egypt and is to a 
great extent based on the measures practised there. The need for 
developing railway and road communication in the cotton-growing 
regions is urged, as ready access to all parts is a preliminary condition 
if combative measures are to be carried out. 

Zimmermann (H.). Lebensweise und Bekampfung der Erdraupe 

(. Agrotis segetum, Schifl.). [The Life-History of Euxoa segehm 
and Methods for combating this Pest.] — Fuhhng's Landwirtschftl 
Zeitung, Stuttgart, lxvii, no. 7-8, 1st— 15th April 1918, pp. 130-148. 
This is a record of observations made during many years on Euxoa 
segetum in Mecklenburg, ivhere the outbreak of this moth in 191" 
was exceedingly severe. The various stages of the cutworm are briefly 
described. Usually the larvae in late autumn go deeper underground 
and overwinter there, but cases of pupation occasionally occur m 
the same year and these pupae overwinter below ground. The over- 
wintered larvae appear in the following spring and feed before, pupating, 
but the damage they do at this time is negligible. The feedmg-penod 
and plants attacked vary in different years. The larvae can resist 
low temperatures, and one individual was seen crawling over snow. 
Up to the present distinct generations have not been noticed in 
Mecklenburg in the same year, but larvae in varying stages of develop- 
ment occur contemporaneously. In 1917 for instance, larvae ranging 
from 2 to 30 mm. in size were seen during the chief feedmg-penoa. 
beginning about ‘20th July and ending early in August. Tbs vanatio 
may be due to unequal hatching and growth. In some cases prema u 
mortality was caused in August by a bacterial disease similar 
flacherie of the silkworm, but experiments with infected silkw 
negatived the hope of utilising this germ as a check, as the ms 
among the cutworms ceased with the advent of cooler weather. 

In 1917 there was a remarkable increase of E. segetum mMeck en 8> 
many districts being infested for the first time, and consi 
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damage was done. Besides cultivated plants many weeds were 
destroyed. Continued warm and dry weather in spring and early 
summer (as inMay-June 1917) undoubtedly favours the development 
0 f E. segetum, and the danger of injury on a large scale is increased by 
prolonged dry weather in July and August. The dry weather also 
retards the growth of the plants and reduces their powers of resistance. 
The unusual severity of the damage was due to the young stages of 
both larvae and their food-plants occurring at the same time. For 
instance, white-fleshed swede turnips could not be planted before 
July because of the drought, so that the young plants and the first 
developmental stage of the cutworms were contemporaneous. Tables 
are given showing the relation between weather and cutworm injury 
from 1913 to 1917. Showers and even heavy rain do not seem to check 
the insects in the warm seasons, but the injury decreases after prolonged 
rainfall in cool weather in autumn. Heavy clay soils favour E. segetum, 
though there are some records of injury to sugar-beet in fight and 
medium soils. Loose soil is favourable to infestation, hut damp and 
shady places are avoided by the cutworms. 

Preventive and remedial measures are dealt with at length. The 
chief outbreak (middle and end of July) must be avoided by early 
sowing, and rapid growth in such crops as sugar-beet, fodder-beet, 
carrots and swedes must he encouraged, and potatoes must be isolated 
from infested fields by trenches. Under similar circumstances winter 
grain must be sown as late as possible. The preceding year’s crop 
does not per se influence attack, but when sowing oil-producing plants 
and winter grain it is very necessary to ascertain if they are being sown 
in ground previously infested. Fallow ground, especially when 
manured, requires very careful scrutiny. As a general rule both 
labour and money will bo wasted if such ground is re-sown too early. 
Heavy losses were incurred in Mecklenburg in 1917 from this cause. 
Wheat sown at a late date— not before 15th September— is the best 
crop for sowing on land where cruciferous plants have been destroyed 
by cutworms. Winter rye, sown after 15th September, is also a good 
erop for infested fields. Early and semi-early potatoes are particularly 
attacked, while late varieties suffer little or not at all. Besides making 
trenches in order to protect uuinlested land, they may also be dug 
to isolate foci of infestation in given fields. The cutworms trapped 
in the trenches may be fed to poultry. Manuring infested ground 
"ith kainit, potash, ammonium superphosphate, potassium chloride, 
etc., proved useless. Hand-collection is not recommended, but may 
be resorted to, when potatoes are being dug. Poultry will prevent 
much damage on infested ground and such birds as rooks, pheasants, 
gulls, storks, etc., should be encouraged. Bait-traps prepared with 
molasses are useful during the flight-period of the moths, and spraying 
the foliage with Paris green may be resorted to against the larvae. 
It is a difficult matter to check this moth on account of its habits, and 
further work on the subject is necessary. 

Lltee (A. J.), Verslag over het Jaar 1915. [Report of the Besoeki 
Experiment Station for 1915.] — Meded. Besoekisch Proef station, 
Djember, no. 22, 1916, 20 pp, 

A borer attacking Hevea in the Djember district, Java, appears to 
be the Lqngicorn, Dihammus fistulator, not previously recorded as a 
pest of this variety of rubber. 
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The following preliminary notes are given regarding the locust 
Cyrtacanthacris nigricornis : The egg-stage lasts about 3-4 months. 
The larvae moult six times and reach maturity after 2-2£ months. 
Ma ting takes place one month after the last moult. Eggs are deposited 
from 3 to 7 times at average intervals of 12 days. The adult locust 
lives for 4 months. 

Kzuchenius (P. E.). Phytopathologisehe Aanteekeningen over llevea. 
[Phytopathological Notes regarding Hevea.]— Meded. Besoekisch 
Proefstation, Djember, no. 24, 1917, pp. 49-54. 

A nocturnal borer of Hevea, which confines its attack to the smooth- 
scraped tapping surfaces, was reported from the Banjoewang district ; 
it is probably a Scolytid beetle. Dihanu'iivs JistuUiior , Germ., was 
bred from larvae boring into Hevea. Borer infestation of Hevea is 
speedily followed by the cessation of the flow of latex. The larvae 
must either be picked out or killed in situ by means of benzine. 
X ylolrupes gideon, L., known as a pest of sugaT-cane and coconut, 
was noticed feeding on the latex, but this curious habit cannot be 
classed as injurious. In 1916 about 34G acres of Hevea were defoliated 
by Cyrtacanthacris nigricornis. Laboratory specimens of this locust 
(bred from the same egg-mass) mated and oviposited in February and 
March. The resultant eggs required from 0 to 9 months to incubate, a 
variation which accounts for the infestation lasting for half a year 
and for the simultaneous presence of adults and larvae, both of which 
thus belong to the same generation. Some eggs belonging to the 
batch mentioned above had not hatched out after 9 months and were 
accidentally destroyed before they did so. 'I he newly hatched larva 
is 7 mm. long: it immediately’ begins feeding and grows rapidly. 
The first moult occurs after 7-8'days and the second after an average 
interval of 12 days. 

Rutgers (A. A. L.). Infektieproeven met een Schimmel, die patho- 
geen is voor Insekten (Metanhkium anisopliae (Metscbn.) 
Sorokin). [Infection Experiments with Metarrhkkim, anisopliae , 
a Fungus pathogenic to Insects.] — Meded. Laboratorium voor 
Plantenziehen, Bxdtenxorg, no. 25, 1916, 9 pp. 

The experiments described in this paper were undertaken in order 
to ascertain the value, in Java of the fungus, Metanhizivm. atusoplwc, 
and could not be completed, as the author was transferred to another 
appointment. The results obtained with regard to Leucopholis rondo 
and Cyrtacanthacris nigricornis are tabulated. Experiments were also 
conducted with Oryctes rhinoceros. None of the results justify much 
hope of this fungus being economically valuable against these msec s. 

Rutgers (A. A. L.). Onderzoekingen over het ontijdig Afsterven van 
Peperranken in Nederlandsch-Indie. III. De Pepereultuur in e 
Lampongsehe Districten. [Investigations on the prema ure 
dying-Qut o{ Pepper Vines in the Dutch East Indies. III. e PP eE 
Cultivation in the Lampong Districts.] — Meded. Laboratoruun 
voor Plantenzieklen, Buitenzorg, no. 27, 1916, 65 pp., F a 

This third pnd last contribution on pepper and its diseases [see till 
Review, Ser. A, v, p. 442] has had to be published while 
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investigations were incomplete. Pepper has been the chief crop in 
the Lampong districts (Sumatra) for about 200 years and the 
[annual] amount reaches about 26,000,000 lb., or half the pepper 
production of the Dutch East Indies. 

The Nematode, Heterodem radicicok, Greef, occurs everywhere, 
but does no injury. Both stem-borers and fruit-eating weevils are of 
minor importance. 

Dadap ( Erylhrim ), which is used for shading and supporting the 
pepper-vines, is attacked by a Longicorn, Batocem, and a Pyraliil 
moth, Teraslia. The former may be collected or their larvae cut out, 
while the latter may be checked by severe pruning and burning the 
cuttings. The dadap leaf-hopper, Typkheyba erylhrime, Kon., appears 
to be less injurious than is the case in Java. 

van Hall (C. J. J.). Ziekten en Plagen der Cultuurgewassen. in 
Nederlandsch-Indie in 1916. [Diseases and Pests of cultivated 
Plants in the Dutch East Indies in 1916.]— Meded. Laboratorium 
voor Plantenzieklm, Buitenzorg , no. 29, 1917, 37 pp. [Received 
10th July 1918.] 

The majority of the insect pests dealt with in this report have 
already been recorded in earlier and subsequent ones [see this Review, 
Ser. A, v, p. 442 and vi, p. 349], In general hut little insect injury 
was recorded in 1916 owing to the unusually wet dry .season of 1910. 

Amchis [ hypogaea ] was attacked by a species of Anomah, believed to 
be A. alrorirem. 

In the Malang district little damage was done by locusts owing to 
the presence of a parasitic beetle, Epkautu nijkeps, which teas abundant 
on the estates that had suffered most in 1915. Cinchona was infested 
with Nygmia (Euproctis) Jlexuasa and the young plants were attacked 
by Helopeltis anlonii. Ot her pests of this crop included the caterpillars 
of Cricula Infenestrala, Odonestis ploy if era. Metanastria hyrtaca ami 
Hyposidra sp. The mahogany plantations of the Forestry Department 
were severely attacked by Pyralid caterpillars, probably Hypsipila sp. 
Rice was injured by Cirphis unipimcta, Cmphalocrocu jolimlis 
[? (klealis, Wlk = ) medimlis, Gn.], Schoenobius bipunctifer, Sciryxt- 
phaga sp. , a gall-midge (Cecidomyia sp.), Pmlenia litura, Nymphuh, 
Podops and Anomala. Galls, formed by a Psyllid, were found op 
the leaves of Eugenia pohjantha. The tea-seed fly, Adranig 
[determimla J, was observed on many estates anti planters were urged 
to take energetic action against it. A Scolytid borer infesting tea 
was believed by the planters to be Xi/leboms coffeae, but this is 
doubtful. 

Becker (G. G.). The Round-Headed Apple-Tree Borer, Saperda 
Candida, T.—Univ. Arkansas Agric. Expl. Sta., Fayetteville, Bub. 
no. 146, July 1918, 92 pp., 17 plates. 

Baperda Candida, F. , which has a wide distribution hi North America, 
is considered the most destructive orchard pest in the Ozarks. The 
iood-plants include quince, apple and pear, and wild hosts such, as 
Amehnchier canadensis, wild crab, mountain ash, thorns (Cralne/pis 
spp.) and chokeberry ( Pynis arbutifolia). The life-cycle*in the Ozarks 
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occupies two years, Eggs are deposited in cuts made in the trunks 
of trees, usually within half an inch of the ground. After ah incubation 
period of two weeks the larvae begin feeding in the inner bark. Dunne 
the second year the hardwood is penetrated ; by the end of the second 
season the larvae attain their full growth and pupate in the hardwood. . 
The number of instars in the larval period varies, but there are usuallv 
at least six. It is believed that the larvae may be reared to maturity 
in apples. Pupation usually takes place in April, the pupal stage 
lasting about three weeks. Adults frequently remain in the trees for 
some days after transformation, oviposition occurring some 10 days 
after emergence. The beetles feed extensively on the bark of twigs, 
on the ribs of leaves and even on the fruit during the time they are 
visible in the orchard. Trees between 3 and 10 years old are preferred 
for attack. The chief recommendation for the control of this insect 
is the cutting out of individual larvae from their burrows in early 
August (for the O/arks) and in April. Adults can be controlled on 
young trees by spraying them with 1 lb. arsenate of lead to 50 U.S. 
gals, water. Trees that are planted in the vicinity of infested orchards 
may be protected with an asphaltuin-linseed oil compound which should 
be applied at a temperature of not over 239° ¥. Trees under 4 years 
of age cannot be treated with this substance without injury. 

Becker (G. G.). The Peach-tree Borer, Saminoidea exitiosa, Say.— 

ZJniv. Arkansas Agric. Expt. Sla., Fayetteville , Bull. no. 150, June 

1918, 32 pp., 2 plates. 

Most of the biological data concerning Aegeria ( Saminoidea ) exitiosa 
that are included in this bulletin have previously appeared [see this 
Review, Ser. A, v, p. 207]. Natural enemies include many predaceous 
insects that attack the young larvae. Some hundreds of eggs of 
A. exitiosa were reared for parasites, but none were obtained. In 
experimental work with pupae, two Hymenopterous parasites were 
reared, namely, Elachistus sanninoideae, Gir., and Microbracon sanni- 
noideae, Gahau. The Dipteron, Sarcophaga heliois, Towns., was also 
reared from a pupa, but it is not certain whether this fly is a true 
parasite. Many pupae are apparently killed by ants. 

Various remedies that were tried and proved ineffective or imprac- 
ticable in controlling this borer include wrapping papers, tree veneers, 
white lead paint, asphaltum on the trunk, lime-sulphur, tanglefoot, 
tree protectors, tree collars, asphaltum compounds used to seal the 
crack between the trunk of the tree and the soil, nicotine preparations 
at different dilutions, earbolineum, carbon bisulphide and heat. The 
only efficacious method seems to be that of worming or cutting out the 
larvae from the burrows [see this Revieic, Ser. A, v, p. 368], 

McCray (A. H.). The Diagnosis of Bee Diseases by Laboratory 

Methods.— U.S. Dept. Agric., Washington, D.C., Bull. no. 671, 

21st June 1918, 15 pp., 2 plates. 

This paper discusses bee diseases, including European foulbrood, 
American foulbrood, saebrood, Noserm disease, and various non- 
infectious diseases, and gives the laboratory methods of diagnosis 
for the benefif of those who may be engaged in similar work, 
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Tones (P- R-) ; Machine Gnn Work with a new Formula on Red 
Spiders in Tulare County. — Mthly. Bull. Cal. Stale Commits.: 
Aortic., Sacramento, vii, no. 7, July 1918, pp. 455-157. 

Measures against Tetranychus telarius (red spider) are usually 
carried out by means of sulphur fumes from dry applications, or by 
contact action from petroleum solutions, soap decoctions, or wet 
sulphur sprays of either lime-sulphur, atomic sulphur, sodium sulphide 
or potassium sulphide combinations. Under favourable conditions 
each of these methods may be efficacious, but in order to obviate the 
disadvantages arising from their use in any but the most favourable 
circumstances, the author has been experimenting with the object 
of obtaining a spray that would combine the advantages of each 
method without its disadvantages. 

A high pressure of 250 to 275 lb. is necessary for this spray, which 
should be sufficiently coarse to give it driving power to penetrate 
the webs of the red spider. The formula that proved most successful 
was 6 U.S. gals. Orchard brand lime-sulphur solution. 2 U.8. gals. 
Triumph miscible oil, and 1 lb. ground glue, for a 200 U.S. gal. spray 
tank. In preparing the spray, 5 lb. of ground glue was thoroughly 
dissolved in 5 U.S. gals, water. Two U.S. gals. Triumph oil were 
put in another receptacle and 1 U.S. gal. of the glue solution stirred 
into the oil. Water was then added and the mixture stirred until 
5 U.S. gals, of a thin creamy emulsion were obtained. The spray 
tank was filled with water to which the 6 U.S. gals, lime-sulphur 
were added. The oil and glue mixture was added just before the 
spray was used. The results of this spraying were excellent ; from 
o to' 10 minutes after the spray had dried, thousands of dead mites 
were found on both surfaces of the leaves, and no living individuals 
were seen. The free sulphur continued to act for a long period on 
the young hatched front the eggs. 

For general work throughout the State it is probable that 4 U.S. 
gals, lime sulphur, 1 U.S. gal, oil and 1 lb. glue would be sufficient for 
a 200-gal. spray tank. It is hoped to carry out further experiments 
with this formula on trees in fruit. 

Tanaka (Dr. T.). A New Codling Moth attacking the Persimmon in 
Japan .—Mthly. Bull. Cal. State Commies. Hortic., Sacramento, 
vii, no. 7, July 1918, pp. 462-463. 

The larva of the Momphid, Kakivoria flavofasciata, Nagano, causes 
serious damage to persimmon fruit in Japan There are two genera- 
tions of the moth in a season and each larva usually attacks from 
4 to 6 fruits ; in many cases the crop is ruined by these insects and 
trees are left without a single fruit. The sweet fruits are particularly 
liable to attack and should be encased in bags as a protection. 

Severin (H. H. P.). Fruit Flies of Economic Importances California. 

Mthly. Bull. Cal. State Commits. Hortic., Sacramento, vii, no. 7, 
July 1918, p. 464. 

Straussia bngipennis, Wied. (sunflower fly) has been several times 
collected in California. In New York it has been observed ovipositing 
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in the stalk of the sunflower ; in Maine, the stalk of the Jerusalem 
artichoke (Helianthus luberosus) was selected for oviposition 
larvae being found in long tunnels that they had made in the stalk’ 
At Orono, adults were found mating in the field in June and early 
July. 

Jones (P. R.). Thrips Damage in Tulare County Citrus Groves.-. 
Mthhj. Bull. Cal. Stale Commiss. Horlic., Sacramento, vii, no. 7 
July 1918, p. 465. 

Scirtothrips eitri, Moul. (citrus thrips) has been unusually abundant 
in Tulare County orange groves. Orchards that were sprayed with 
a high dosage of lime-sulphur and Triumph miscible oil showed a 
marked freedom from this pest in comparison with fumigated 01 
untreated orchards, owing to the heavy coating of lime-sulphur 
keeping some of the eggs from hatching, or preventing the thrips 
from attacking the first spring growth. This spray, if applied just, 
after the blossoms had fallen, would have prevented all damage by 
the pest. 

Pest Control for July. — Mthly. Bull. Cal. State Commiss. Hortic.., 
Sacramento, vii, no. 7, July 1918, pp. 473-476. 

This paper deals with the commoner pests of stone fruits, including 
peach, apricot, prune, plum, cherry and almond, with suggestions 
for their control. Few scientific names are given, but special attention 
is drawn to the beetle, Serica alternates, and to the moths, Schauta 
concinna , Pseudohazis eglanlerina and Malacosoma spp., attacking the 
foliage of stone fruits. 

Maskew (F.). Quarantine Division, Report for the Month of May 
1918, — Mthly. Bull. Cal. State Commiss. Horlic., Sacramento, \ ii, 
no. 7, July i918, pp. 479-480. 

The following pests were intercepted during the month of May 
From Central America : Aspid iotas cyamphytti and Pseudococcus sp. on 
bananas ; larvae of an unidentified weevil in tree seeds. From Hawaii : 
Pseudococcus bromeliae and Diaspis bromeliae on pineapples ; Cow i« 
longulus oil betel leaves. From Holland : Lepichsaphes ttlmi on 
boxwood ; Aphis sp. on juniper. From Japan : Pseudococcus sp. on 
umbrella pine ; weevil larvae in chestnuts ; Pseudwnulia duplex and 
a Psvllid on azaleas ; C'erambycid larvae in crowns and roots of 
flowering cherry. From Mexico : Hdiolhis ( Chbridea ) obsolete in 
tomatoes. From Nevada and Oregon : Heterodera radicicoU in 
potatoes. From Arizona : Pseudococcus sp. on egg-plant. 1 10111 
Massachusetts : Ptdvinaria sp. on Diplailenia. From New Jersey 
Cerataphis lataniae, Ptilrimria sp. and Eucalymnatus tessellatus on 
orchids. From Texas : Chrysomphahts aonidum, Lepidosaphes beau 
and Photnopsrs eitri on grape-fruit. From Washington : Mirodow* 
on potatoes. From Ohio : Alemodes sp. on citrus stock. Kom 
Louisiana: Aspidiolus cyanophylli on bananas. From Tasmania, 
Larvae of Cydia pomonella in apples. From Cuba : Pseudococcus sp, 
on pineapples. 



451 


Fslt (E. P.). Thirty-second Report of the State Entomologist on 
injurious and other Insects of the State of New York, 1916. - 

New York State Mus. Bull. , Albany, N.Y. , no. 198, 1st June 1917, 
276 pp., 8 plates, 54 figs. [Received 16th August 1918.] 


This valuable report deals comprehensively with the more important 
insect pests of 1916, including such fruit, tree pests as Cydia jmmonella, 
L„ Rhagoldis pomonella, Walsh, Taenioihrips inconsequent, Uzel {pyri, 
Dan.), Matacmma ammcana, F., Psylh pyricoh, Forst, Aspi&is 
pemiciosas, Comst., and others. 

Shade-tree insects include the sawfly, Caidacampm acericaidis, 
MacG. (maple leaf-stem borer), Mycetobia divergent, Wlk. (bleeding 
tree maggot), Chaitophorus lyropkta, Kessler (Norway maple Aphid)” 
recorded in former reports as 0 . aceru, and Eulecaniiim magmliarum , 
(,'kll. (magnolia scale). Forest pests include Scolylus ( Ecceptogaster j 
ijwdrispimms (hickory bark-beetle), Sinoxylon bnsilare, Say (red- 
shouldered limb borer) and Neodytu « erythrocephahis, F. 

Numerous garden pests are. recorded, the lesser known species 
including Bnpaipema pmpurifascia, G. & R. (columbine borer), 
Epargyreu s liiyrus, F. (silver-spotted skipper) attacking locust trees 
and wistaria, Achatodes me, Harr, (spindle worm), attacking elder and 
also repotted from maize, and Zophodiagrossuhriae, Rack, (gooseberry 
fruit worm). 


Greenhouse pests include Callopistria Jloridei tsis/Gn. (Florida fern 
caterpillar), which ruined over 3,00(1 ferns belonging to one grower, 
Boston and maiden-hair fern being the species preferred. This 
moth breeds practically throughout the year. The use of poisons 
being apt to injure the plants, hand-picking is the measure recom- 
mended, but above all, every precaution against the introduction 
of the moth should be taken. Ncoccrafa ( Dasyneura ) rhodophaga, Coq. 
(rose gall midge) is frequently the cause of serious loss, attacking 
the young leaf or flower buds and causing malformations. Breed®” 
is continuous from May to October, only two weeks being required to 
complete the life-cycle. Eggs are laid in the developing rose tips. 
As the repeated fumigations necessary to destroy the larvae, are apt 
to endanger the plants, it is suggested that the greenhouse should be 
thoroughly cleared out during the winter when the insects are dormant 
m the soil, or thoroughly sprayed with a contact, insecticide such as 
kerosene emulsion. Diarthrcmon ujia hypogam, Lw. (chrysanthemum 
gall midge) is a recently introduced pest that is rapidly becoming 
wi ely disseminated. It has been fully described iu a previous report 
fsee this Review, Sct. A, iv., p. 445], 

Grass and clover insects include the white grubs, 1/iclmosterm 
l yttopkaga) fmea, Frohl,, which iu some cases greatly injured potato 
crops. Planting of crops should be timed so that white grub injury 
1 be at the minimum. The grubs have been largely held in check 
1 by the Asilid, Promadms fiiehii, O.S. ttypera (Phytonomus) 

®«cs, it., is a weevil found on red clover, in association with Tychius 
pwirostru, F. Early cutting of clover for hav prevents aerious injury 
ay these insects. 


iscellaneous insects that have been troublesome include Silmmis 
wnminensis, L. (saw-toothed grain beetle), a common species in 
teal preparations and found occasionally in large number), in grain 
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bins. The remedy is to clean out granaries and grain bins every f eff 
months ; thorough fumigation with carbon bisulphide or hydrocyanic 
acid gas should be given when necessary. Barypeiihes peUucidus, Boh. 
is a recently introduced weevil, found feeding upon dead leaves in aj 
apple orchard. It is said to attack strawberry plants in Eurow 
Diestrammena marmorata, Haan (Japanese spotted camel cricket) ij 
nocturnal in habit, living under logs and stones and in moist woodlands 
These insects are said to be almost omnivorous, readily eating meat 
fruit and vegetables. If injury from them should become serious' 
Kansas bait should be used to destroy them. 

Carbon tetrachloride was tested as a museum fumigant with very 
satisfactory results. It was used at the rate of approximately one- 
eighth pint to 2| cub. ft. of space. The insecticide was placed in a 
series of several watch-glasses so as to secure a maximum evaporating 
surface, and the case was tightly closed for 2 or more days. This 
fumigation killed beetles and larvae, but was apparently ineffective 
against the eggs of Attagenus piceus, Oliv. (black carpet beetle). It 
is a much safer fumigant than carbon bisulphide. 

This bulletin also contains a lengthy appendix which constitutes 
Part V of the author’s valuable monograph on gall midges. 

Worsham (E. L.). Twentieth Annual Report of the State Entomologist 
for 1917.— Georgia Stale Bd. Entom., Atlanta, Bull, no, 51, 
January' 1918, 44 pp., 3 figs. [Received 19th August 1918.] 

Damage to cotton by Anthommms grandis, Boh. (Mexican cotton boll 
weevil) has on the whole been considerably less than in 1918. Research 
work on this pest includes studies in hibernation, longevity, food- 
plants, general biology and controL Dusting with arsenate of lead 
and sulphur was tried, but more extensive experiments are necessary 
before definite conclusions can be reached. The quarantine regulations 
against this weevil are stringent. 

Dusting experiments against apple insects, which were compared 
with liquid spray treatments, indicated the superiority of the former 
method as regards codling moth (Cydia pomonella). Dusting also 
proved effective on peach trees for the control of peach curculio 
[I CorwtmcMus nenuphar]. The dilution of the active elements of 
the dust spray with a cheap filler would considerably reduce the expense 
of the mixture to the grower ; further experiments to determine the 
extent of this dilution are desirable. 

The work on pecan insects begun in 1916 has been continued [see 
this Review, Ser. A, v, p. 483]. Acrobasis nebulella (pecan-leaf case- 
bearer) continues to be the most serious pecan pest in the State, and 
has received considerable attention. Several new parasites have been 
reared, hut are as yet unidentified. The greatest mortality seems to 
occur at the time of autumn migration, at emergence after hibernation, 
and at the earliest feeding of the larvae in the spring. The total 
annual rportajity for the species is over 90 per cent. Spraying with 
arsenate of lead and lime, as previously recommended [loc. of.], con- 
tinues to be beneficial ; in order to obtain the greatest advantage 
an angled disc-nozzle should be used on one line of hose and a Bordeaux 
nozzle on the other, one person dealing with the lower portion of the 
tree and another with the top. Indications point to the fact that 
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dusting, if properly done, should be almost, if not quite, as satisfactory 
as spraying. Acrobasis hebescclla has been much less important than 
in 1916, owing to the large degree of parasitism and in part also to 
summer sprayings. Eyphantria cunea (fall web-worm), which caused 
severe damage in 1916, has been studied. There are evidently two 
complete generations and a partial third one annually, soma of the 
second brood failing to emerge the first year and hibernating as pupae, 
as do all of the third brood. Proteopteryx deludam (bud worm) has 
been studied in the laboratory. There are several generations of this 
moth in a year ; the first generation pupates under loose hark on the 
trunks of the trees, while later generations use folded leaves in which 
to pupate. It seems probable that the first brood might easily be 
trapped under bands placed round the trunks. 

flezara viridtila (green soldier bug), which was a serious pest in 
1916, has been reduced almost to a minimum, probably owing to 
natural parasites. It seems evident that the disease known as kernel 
spot is either caused directly by these bugs or carried by them [see 
this Review , Ser. A, vi, p. 433], 

The sweet potato root weevil [ Cylas formicarm] has recently 
been found in one locality in Georgia. Instructions for control were 
at once sent to the infested districts and it is hoped that it may be 
exterminated before the infestation has spread. 

Beat, (F. E. L.). Food Habits of the Swallows : A Family of Valuable 
Native Birds. — G.S. Dept. Agric., Washington, D.C. , Bull. no. 619. 
8th March 1918, 28 pp., 2 plates. [Received 20th August 1918.] 

This bulletin records the Usefulness of various species of swallows 
in insect control, and gives lists of the insects preyed upon by each 
species. 

McCinrrocs (J. A.). True Nature ol Spinach-Blight and Relation of 
Insects to its Transmission.— <11. Agric. Research, Washington, D.C., 
xiv, no. 1, 1st July 1918, pp. 1-59, 12 plates. 

It has been observed for some years past that spinach-blight, 
which is the cause of the greatest annual loss to growers in eastern 
Virginia, became most serious within a short time after Aphids were 
observed to be abundant on the plants. Spinach is grown in autumn, 
winter and early spring, during which period Macrosiphum solamfolii, 
Ashm. (potato aphis) and Myzus [Rhopalosiphum) persieae, Sulzet 
(spinach aphis) are the most abundant insects on the plants. 

M. solamfolii, owing to its habits, has proved to be the more 
important agent in the dissemination of the disease. Experiments 
showed that direct transfers of virus-bearing Aphids to healthy 
plants produced infections of spinach-blight; inoculation with the 
juice of crushed infected Aphids also produced infection Transfers 
of Aphids that had not previously fed on diseased material produced 
blight infection in a few cases. Virus-bearing Apl^jds produced 
infections in healthy plants when allowed to feed on them for two 
minutes. The infectivity is proved to be greater with adult Aphids 
tlmn with those that are immature, and the incubation period of 
the disease produced by the adults is materially less than.when the 
disease is produced by immature forms. Aphids are capable of 
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carrying infection to several healthy plants after leaving a disease] 
host. Supposedly non-virus-bearing Aphids were found to caus, 
blight infection when transferred to healthy spinach. Aphids imported 
from several other States, or the juice crushed from such Aphid; 
did not cause infections of the disease unless they had previously 
fed on diseased spinach. Uninfected Aphids must remain on diseased 
plants for from 5 minutes to 14 hours to become carriers of infection 
Infected individuals do not lose their ability to transmit the causal 
entity of spinach-blight, during moulting. Infections were obtained 
with the offspring of virus-bearing Aphids that had not previously 
fed and the infectious entity of spinach-blight was found to be trans- 
mitted by adult Aphids to their offspring. It was also found that 
when Aphids were reared on lettuce for four consecutive generations 
a few of the fourth generation were virus hearers and produced 
infections when they were transferred to healthy spinach. These 
results show similarity to certain animal diseases transmitted by 
insects or ticks. Since the causal factor of the disease may be 
hereditary with the Aphids, the possibility of its lasting through 
the summer by this method was indicated. Aphids collected on 
spinach plants left after the crop had been harvested were found to 
be possible virus bearers, as also are Aphids collected from weeds 
growing later in the season in the same fields. Experiments with 
Aphids from plants other than spinach during the autumn produced 
spinach-blight in a limited number of cases. The direct offspring 
of a known virus-bearing Aphid reared during the summer in a field 
cage on pepper and potato plants produced blight when they were 
transferred to spinach seedlings in August, or about the time early 
spinach is appearing. Infections were obtained in a few cases with 
several other species of Rhynchota, but these are probably unimportant 
as blight transmitters, as they do not occur abundantly at the time 
blight is prevalent. The control of the Aphids infesting spinach 
therefore offers the most immediate possibilities for the control of 
spinach-blight. 

Ritchie (A. H.). Cucumber and Pumpkin Worms.-,//. Jamaica 

Agric. Soc., Kingston, xxii, no. 6, June 1918, pp. 240-241. 

The caterpillars of Diaphania hyalinata periodically attack d, 11 
foliage of cucumbers and related plants. White lime dusted over the 
the plants acts as a repellent, but if the plants become infested a 
poison spray must be resorted to. Lead arsenate in the proportion 
2j lb. to 40 gals, water is recommended ; this should be coated over 
the under-side of the leaves as soon as the caterpillars make their 
appearance. 

Nowell (W.). Internal Disease of Cotton Bolls in the West Indies. U. 

— West Indian Bull., Barbados , xvii, no. 1, 1918, pp. 1-26. 

This papei* records the continuation of studies on the internal boll 
disease of cotton and its connection with plant bugs [see this Review, 
Set. A, v, p. 580 & vi, p. 251]. The success of the control measures 
against Ih/sdemis spp. (cotton stainers) in St. Vincent in 1917 w* s 
found to "'have reduced the prevalence of the disease to negbgmle 
proportions over large areas. Nezara viridula (green hug) and EJessa 
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meditabunda (pea chink) have both caused severe damage to cotton 
in some localities. It was found that the injury inflicted by these 
and in particular by N. vinduln, prevents development of the 
lint and causes the shedding or drying up of young bolls. Direct 
injury to the bolls generally results in complete loss. Experiments 
-howed that the punctures of N. viridula readily cause infection with 
the fungi of internal boll disease, but only when the bugs are transferred 
from infected plants. No infection was produced even in the latter 
< ase bv E. meditabmula. 

Hutson (J. C.). Notes on Certain Plant Bugs connected with Cotton 
in St. Vincent,— West Indian Bull Barbados, xvii, no. 1, 1918 
pp. 27-39. 

The information contained in this paper is based upon observations 
on plant bugs in St. Vincent which have previously been recorded 
(see this Review, Ser. A, vi, p. 249], 

Sands (W. N.). Some Efleets of Cotton Stainer Control in St. Vincent. 

-West Indian j Bull, Barbados, xvii, no. 1, 1918, pp. 40 -46. 

The benefits that have resulted from the measures adopted against 
Dysdercus delauneyi, Leth. (cotton stabler) in 1916-1917 [see this 
Review, Ser. A, v, p. 567, 581] are recorded. It- is estimated that as 
a result of these measures cotton growers in St. Vincent benefited to 
the extent of several thousand pounds sterling. The latest Ordinances 
regarding (the control of cotton Stainer define the close season for 
cotton and render remedial measures compulsory on all infested 
estates. 

Sands (W. N.). Notes on Trapping the Cotton Stainer in St. Vincent. 

—West Indian Bull., Barbados, xvii, no. 1, 1918, pp. 47-49. 

Details are given in this paper of the carrying out of remedial 
measures for Dysdercus dehuneyi advocated in a previous paper [see 
this Review, Ser. A, v, p. 581], 

Houser (J. S,), Guyton (T. L.) & Lowry (P. R.). The Pink and 
Green Aphid of Potato, — Ohio Agrk. Expl. Sta., Wooster, Bull, 
no. 317, November 1917, 88 pp„ 21 figs. [Received 30th August 

This bulletin describes a heavy infestation of Macrosiphum solanifolii, 
Ashm. (pink and green aphis of potato) that occurred in Ohio in 1917. 
While the plants most heavily infested were the potato ( Solatium 
tuberosum, L.), tomato ( Lycoperskim escukntum, Mill.), egg-plant 
(Solanum mdonyem, L.), pepper {Capsicum annuum, L.) and sunflower 
(Uelumthus annum, L.), many other plants, of which a list is given, 
were commonly though less seriously attacked. The nature, and 
extent of the injury is discussed, both as regards potatoes^nd tomatoes. 

Internal parasites of M. solanifolii, which constitute the greatest 
angle factor operating in reducing the pest., include the Hymenoptera, 
Aphidiuspolygomphis, Fitch, Pachynetumn aphidivormn , Ashm., and 
^K° s P ec ‘ es Hie genus Lygocerus, the first-named beinjf the most 
abundant. The Coceinellids predaceous on this Aphid are : — 
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Hippodamia ctmuergens, H. glacialis, H. parenthesis, II. tredecimpunclah 
Adalia bipunctata, Coccinella novemnolala, C. sanguinea and MeailL 
maculala. The Syrphids, Syrphus americanus, Sphaerophoria eyimdnca 
and Alhgrapta obliqm, are also frequently found feeding upon th 
Aphids, but are themselves highly parasitised. Insectivorous bird/ 
including sparrows, quails and poultry, are of considerable assistant:' 
in reducing the numbers. Heavy rain is detrimental to the Aphids as 
it washes a number of them from the plants, retards migration, and 
promotes conditions favourable for the development of entomogenous 
fungi. 

Many spraying experiments with various substances are described 
and the best machines for the purpose are illustrated. The most 
highly recommended spray consists of II to 2 teaspoonfuls of nicotine 
sulphate to one U.S. gal. of water, with sufficient soap to form suds 
Two applications are usually necessary and should be given at not 
more than 3 days’ interval. The necessity of thoroughly spraying 
the under-sides of the leaves is emphasised. Owing to the wide ranee 
of food-plants, clean cultivation is essential. It is considered that 
thorough spraying in the early stages of infestation will efficiently 
control M. solan if olii, 

Britton (W. E.). 17th Report Connecticut State Entomologist for 
1917— Conn. Agric. Expt. Sla., New Haven, Bull. no. 203, 1918 
pp. 231-370, 32 plates. 

This report, which embodies several papers on various pests 
that are dealt with in the succeeding abstracts, records several serious 
fruit pests during 1917, including Cydia ( Laspeyresia ) moksta, Busd-, 
an account of which has been recently dealt with [see this Berne, 
Ser. A, vi, pp. 369, 373]. The best methods of treatment Lave not 
yet been determined ; possibly dipping the trees in a miscible oil im- 
prove effective. Clipping off the twigs in winter and lead arsenate 
spraying soon after the fruit sets will probably be of assistance. 

Hyphantria cunea, Drurv (fall web-worm) was exceptionally prevalent 
in 1917. Nearly all fruit, shade, ornamental and native woodland 
trees are attacked by this moth, which may cause complete defoliation. 
There is usually one annual generation in Connecticut, the larvae 
appearing in late autumn. Eggs are laid in a cluster under the leaves 
and hatch in about 10 days, the larvae forming a nest on the end of a 
branch. They are mature in about 6 weeks and pupate under 
rubbish or on fences or tree-trunks. Hibernation occurs in the pupal 
stage, adults appearing in July. Parasites include the Hymenopteia, 
Apanieles hyphantriae, Riley, Meleonts hjphantriae, Riley, and 
Campoplex ( Limneria ) pallipes, Prov. An egg-parasite, Telenorrms 
bifidits, Riley, is also very effective. Less important parasites are 
Campoplex fugitims, Say, Apanieles lacteicolor, Vier., Pteromh s 
{Dibrachys) boucheanus. Ratz., Syniomosphymm esurus, Riley, and 
Eremotyhs glabralum, Say. A Dipterous parasite, Tachina sp., is 
said to Be very effective. Predaceous enemies include the bugs, 
Euschislus ser-vus, Say, and Podistts maculivenlris, Say, and the Mantid, 
Stagmomantis Carolina, L., as well as Prionidus cristaius, L. (whee 
hug) and the larva of the Carahid, Ploehionis timidus, Hald, Control 
measures include clipping off and burning the nests or killing the 
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larvae in them by burning with a torch. Spraying with 3 lb. paste 
lead arsenate (or lb. powder) to 50 U.S. gals, water will prevent 
defoliation of the trees. 

Ihilisidota caryae, Harris (hickory tussock moth) was more abundant 
than for many years, associated with Hemerocampa leueostigma (white- 
marked tussock moth) and Halisidota lessdhris, S. & A. Halisidota 
maruhta occurs less frequently. These moths have a wide range of 
food-plants, including oak, elm, maple, walnut, hickory, willow, 
poplar, etc. Adults appear in June and July and eggs are deposited 
on the under-sides of the leaves, where the larvae feed. Spraving 
with 3 lb. paste lead arsenate to 50 U.S. gals, water is recommended 
as an efficient control. 

Datam integerrima, G. & R. (walnut caterpillar) was numerous on 
black walnut, butternut and hickory, the larvae eating awav the 
leaves during August and feeding jn clusters near the ends of branches. 
Pupation takes place in the ground. There is only one brood in a 
year, The larvae are parasitised by Meteonu communis , Cress. The 
lead arsenate spray described above should be used. The conspicuous 
clusters of caterpillars can easily be removed. Datam ministra, 
Drury (yellow-necked caterpillar) is a closely allied species common on 
apple, especially on young trees. Injury and remedial measures are 
the same as for D. integerrima. Schizura concinm, S, & A. (red- 
humped caterpillar) is another species defoliating young apple trees. 
The caterpillars are parasitised by an Ichneumonid, Campoplex 
(Amekctonus) oedemisiae, Ashrn. Lead arsenate spray is recommended 
against it. 

Insects injuring stored food-products in Connecticut include the 
grain beetles, Tenebrio inolilor, L., T. obscums, F., Tenebrioides 
mnritaniem, L., Bruchus jrimntm, L., D. o bterim, Say, B. qvadri- 
iiuicidatus, F., Silodrepa piniem, L., Tribolium confmum, Duv., 
I. femujimxm, F., Silmnus sttrimmensis, L., Cahutdn gramria.L., 
and C. oryzae, L. Flour and meal moths include Plodm in/erptmeteBa, 
Hbn., Ephestia kiihnidla, Zell., and P gratis far inalis , L. Grain moths 
include Sitotroga mealelh, Oliv. , and Tinea graneUa, L. Insects 
occasionally attacking food are Trogodenm tarsale, Melsh., Anthrenus 
mbasci, L., Attagenas pieens, Oliv., Dermestes hnhrius, L., Necrobia 
rmpes, F., Tyroglyphus spp., Lasioderma serrkome, F., Piophib casei, 
L. Trades divimtorin, Mm, cockroaches and ants. A brief account 
is given of the most important of these pests. Most of them may 
be destroyed by raising the temperature to I20°-13O° F. for 5 or 6 
hours. Air-slaked lime applied to seeds when placed in storage will 
prevent most of the damage by pea and bean Bruchids [see this 
Iteciew, Ser. A, v, p. 208], Half a cupful of carbon bisulphide to a 
arrel of grain will destroy all insects. The’ liquid should be placed 
on the top of the contaiuer, which should then be tightly closed for 24 
hours or more. Fumigation with hydrocyanic acid gas is described, 
but is not recommended for use by inexperienced persons. 

- iiscellaneous insects causing some trouble during the veaHneiuded : 

A sawfly, Harms abbrevialus, Say, ill twigs of Loinbardy poplar; 

s species has not previously been reported from Connecticut. 

- nother sawfly, Itycorsiu. sp., occurred on nursery plants of Austrian 
Pme. A Longicorn, Monochamus (Monohamnws) tilillatsr, F., was 
°und tunnelling in white pine. A leaf-roller, Desmia funeralis, 
(C504) 
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Hbn., was observed on Virginia creeper ; a sawfly, Diprim abietis 
Harr., on balsam fir ; and twig-borers, Oberea tripundata, Swed., oa 
dogwood, and 0. trijmnctata var. myops, Hald., on azalea and 
Oxydendrum. Agrilus sinmtus, Oliv. (sinuate pear borer) was recorded 
for the first time from Connecticut ; no remedy is known for this 
pest other than destroying infested trees, Harrisim americana 
Harr., was found on Virginia creepeT ; the Psocid, Pterodela pedmthru 
L. , occurred in wheat middlings, heat being recommended for dealing 
with this pest ; grubs of Tyloderma foveohtum. Say, tunnelling in 
stems of evening primrose ; and larvae of Chelymorpha argm, Licht. 
on peas and wild morning glory. 

The elm leaf beetle [GakruceUa luteola] increased rapidly during the 
year and gave every indication of again appearing in devastating 
numbers. Residents in towns where the beetle has been numerous 
are asked to be on the watch and to spray the trees with lead arsenate 
as soon as the insects appear. One thorough application about 
1st June will generally protect the foliage for the season. Malacosonu 
t nemtria , L., was intercepted from Holland in a shipment of Malm and 
other plants. Malacosoma americam, F., after a period of abundance 
lasting for two or three years has now practically disappeared from 
Connecticut,. Larvae of Marmara [Gracmria) dotella, Busck, the life- 
history of which has recently been studied [see this Revieiv, Ser. A, vi, 
p. 21], have been found mining in apple twigs, but apparently verv 
little damage is done by them. Olethreutes hemidesma, Zell, was 
found on terminal shoots of Spiraea ; if this moth should become 
very numerous a lead arsenate spray should be applied during 
July; clipping off and burning infested shoots is also advisable. 
Pissodes approximatus, Hopk., is an injurious weevil attacking red 
pine. Apparently only an occasional tree is attacked ; the only 
measure that can be recommended is to destroy infested trees, 
Contarinia tritici, Kirby (wheat midge) has been found injuring rye, 
the larvae eating out the kernels in the hulL There is probably one 
brood in each year, though in certain seasons in some parts of the 
country there may be a partial second brood. Burning the stubble 
has been recommended as a remedial measure, followed by deep 
autumn ploughing and rotation of crops. Grasshoppers and crickets 
were unusually abundant during the season, and did considerable 
■ damage by eating the second crop of grass in many fields. The usual 
poisoned bran mash is recommended for their destruction. 


Bbitton (W. E.) & Davis (I. W.). Suppression Work against the 
Gipsy and Brown-tail Moths. — ltd Sept. Connecticut Slate 
Entomologist for 1917, Conn. Agric. Expt. Sta., New Haven, Bull, 
no. 203, 1918, pp. 246-258, 1 plate. 


Measures against these two pests have been continued on the same 
lines as in preceding years [see this Review, Ser. A, v, p. 307]. ‘ y' 
brown-tail mpth [Nygrrm phaeorrhoen] has not spread appreciably 
during the last two years ; the clipping off and destroying of the wmto 
nests has been continued, and very few webs have been observed. 
gipsy moth [LyrmrUria dispar] has been numerous in the north-eastern 
counties. ' Every effort was made to visit all of the infested localj in- 
ducing the caterpillar season, and over 37,000 larvae were » e 
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Scouting and ereosoting egg-clusters, spraying badly-infested areas 
ind banding have also been continued. Its enemies that have been 
introduced into Connecticut include the Carabid beetle, Calosoma 
siicovhanta, L., the Taehinid, Compsilura concinmta, Meig., and the 
ifvmenoptera, Apanteles lacteicolor, Vier., and Anastatus bifasciatus, 
Bover, These are not yet sufficiently numerous to obviate the necessity 
for other measures. Some pupae collected were infested with a 
fungus; lsaria farinosa. A table summarises the work of parasite 
introduction. Details of gipsy moth work in various towns "are given, 
the statistics of various localities being included in a table. 

Britton (W. E.) A Zappe (M. R). Experiments in Spraying Apple 
Orchards to control Aphids and False Red-Bug. — 17lh Eept. 
Connecticut State Entomologist for 1917 , Conn. Agric. Expt. Sta., 
New Haven, Bull. no. 203, 1918, pp. 259-262, 2 plates. 

Lygidea mendax, Reut. (false apple red bug) is prevalent in the 
south-western counties, and probably occurs throughout the State, 
doing considerable damage to apple orchards. Among Aphids, Aphis 
sorU&ni A. pomi are chiefly responsible for injury to fruit. Treatment 
with nicotine sprays gave considerable success, the results being given 
in tables. The formula employed was 1 pint Blaekleaf 40, 2| lb. 
powdered lead arsenate, 2 U.S. gals, commercial lime-sulphur and 
100 U.S. gals, water. Treatments were given on 21st May and 4th 
June. The red-bug injury on the sprayed trees was found to be 
almost negligible, but Aphids were still present in large numbers. 
It is hoped to continue the experiments next year, and it is suggested 
that spraying should be done earlier and that the branches should be 
thinned to let in more light and air. ^ 


Lowry (Q. S.). The Striped Cucumber Beetle : Diabrotica vitiata, F. 
— 17th Repl. Connecticut Stale Entomologist for 1917, Conn. Agnc. 
Expt. Sta., New Haven, Bull. no. 203, 1918, pp. 262-273, 
2 plates, 1 fig. 

Diabrotica vitlata F. (striped cucumber beetle) has been abundant on 
cucumbers and squashes and related Cucurbitaceae and has alsA 
attacked young peas and beans. The beetles feed from late spring 
until October ; in 1916 the adults practically destroyed the entire 
crop by attacking the cotyledons as they appeared above ground. 
The life-history of the various stages is given. The most important 
parasite is a Taehinid, Celatoria diabrotime, Schimer. Certain ground 
beetles and ants feed on the larvae. 

Various methods of control are discussed which have already been 
reviewed [see this Review, Ser. A, v, pp. 370, 529]. The results of 
experiments indicate the following as the principal means of control ■ 
Protecting young plants with wire netting or mosqsito-ifct covers; 
spraying with lead arsenate alone or in combination ; dusting with 
lead arsenate, land plaster (gypsum) or air-slaked lime ; spraying with 
lime-sulphur ; planting an abundance of seed and then thinning ; 
clean cultivation in the autumn ; planting of trap-crops ; and the 
use of fertilizers as a stimulant to growth. 

(C504) c2 
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Britton (W. E.) & Zappe (M. P.). The Imported Pine Sawfly ■ 
Diprion ( Lophyrus ) simile, Hartig. — 17th Rept. Connecticut State 
Entomologist for 1917, Conn. Agric. Expt. Sta.,New Haven, Bull 
no. 203, 1918, pp. 273-290, 4 plates. 

This paper is largely a compilation of various notes that have appeared 
on the subject of Diprion (Lophyrus) simile, Hartig. [See this Reek if 
Ser. A, iii, p. 573, iv, pp. 242,286, and v, p. 217.] There are two 
generations in Connecticut and possibly a third in favourable seasons. 
The larvae injure pine trees by feeding' on the leaves, particularly 
those of five-needled pines. Winter is passed in the pupal stage on 
the twigs, and adults begin to emerge in the latter part of April. Egos 
are deposited in the needles of the previous season’s growth. The 
first generation of larvae feed during May and early June, those of 
the second generation during August and September, and the latter 
feed on the new growth, so that trees may he stripped in one season. 
After 5 moults the larvae pupate. Eggs may be deposited partheno- 
genetically and will hatch and develop normally. Nearly 50 per cent, 
of the larvae are parasitised, the parasites including the Hymenoptera, 
Dibrachys nigrocyaneus, Nort., Monodontomerus dentipes, Boh., 
Dibrachoides verditer, Nort., Ddomerixta sp.n., Cerambycobiits sp. 
(probably new), Eurytoma sp., Hemiteles utilis, Nort., and a Dipteron, 
Excrristn petiolata, Coq. Of these, the first three give fair promise of 
becoming effective in cheeking the pest, the first-named being bv far 
the most abundant. Remedial measures include spraying the trees 
with lead arsenate early in May and again in August, and destroying the 
larvae and cocoons when found. 

Britton (W. E.) & Lowry (Q. S.). Outbreak of the Pink and Green 
Potato Aphid. — 17th Rept. Connecticut Stale Entomologist for 19H. 
Conn. Agric. Expt. Sta., New Haven, Bull. no. 203, 1918, pp. 290- 
302, 2 plates, 1 fig. 

This paper records an outbreak of Macrosiphwn solanifolii (pink and 
green potato Aphicl) that occurred in New Haven in July 1918. 
Investigation and control were carried on on the same lines as in the 
Ohio outbreak recently described [see this Review, Ser. A, vi, p. 455]. 

Zappe (M. P.). A Cockroach Pest of Greenhouses, Pycnose.elm 
(Leucophaca) surinamensis, L. -17th Rept. Connecticut Shite 
Entomologist for 1917, Conn. Agric. Expt. Sta., New Haven, Bud 
no. 203, 1918, pp. 302-313, 4 plates. 

The cockroach, Pycnoscelus (Leucophaea) mrirunnmsis, L. , became 
very numerous in greenhouses in the spring of 1917. causing considerable 
damage by gnawing the bark from the stems of young rose plants. 
When full-grown, the insects eat the leaves rather than the bark on 
the stems. Much damage was done also to Easter lilies, young sprouts 
from the bulbs as well as large plants being attacked. The barn of 
Poinsettiil stetf.s was similarly eaten away. The insects hide during 
the day in crevices in the benches, walls and floor and under boaii » 
or other dark shelter ; at night they come out in large numbers to he ■ 
Eggs are frequently laid in the soil. Very little is known of t e 
reproduction of this species, but it would appear that the young aI ® 
either bom alive, or hatch from eggs within 24 hours. From the ac 
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that over 1,000 individuals examined from one greenhouse proved 
to be all females, it is probable that the species is parthenogenetic, 

though this has not been proved. ... 

4. number of poisons were used in various combinations in control 
experiments, but very few of these were found to have any value. 
Phosphorus paste or borax might hold the insect in check in the case 
of small infestations. In the present investigations, pure kerosene 
soraved along the top and sides of the benches and into holes in the 
masonrv brought out all the insects, which were all killed as they 
came in contact with the oil. This treatment cleared the house of 
the insects, but as kerosene scorches foliage, care must be taken not 
to touch the leaves of the plants with the spray. 

Zappe (M. P.). Eradicating the Little House Ant or Pharaoh’s Ant 
from a Dwelling House. — 17th Rept. Connedictd State Entomologist 
for 1917, Com. Agric. Expt.Sta., New Haven, Bull. no. 203, 1918, 
pp. 314-315, 

A case is recorded of a house badly infested with the small house 
ant [Mommorium pharaonis, L. J. The house was cleared of the insects 
by means of a poison-bait composed of 1 lb. sugar (or | lb.) dissolved 
in a quart of water, to which is added 125 grains of sodium arsenate. 
This is boiled until thoroughly dissolved and a tablespoonful of honey 
is then added. When cool this mixture was used with pieces of sponge 
on small, shallow dishes, two or three dishes being placed in each 
room. The bait was renewed two or three times at a few days’ 
interval. and in less than three weeks the ants had all disappeared. 

Gautier (C.). Etudes physiologiques et parasitologiques sur les 
Lepidopttres nuisibles. La Ponte des Apanleks, Parasites de 

Pieris hrassicae. [Physiological and Parasitological Studies on 
Injurious Lepidoptera. Oviposition of Apanleks Parasites 
of Pieris brassime.]—C. R. Soc. Biol, Paris, lxxxi, no. 15, 27th 
July 1918, pp. 801-803. 

In a previous paper the author has touched on the question of 
the probable stage in the life-history of Pieris bmssicae at which 
infestation by the Braconid parasite, Apanleks gkmemtns, occurs [see 
this Review, Ser. A, vi, p. 190]. In order to establish a point on 
which opinion in the past has been so widely divided the author 
experimentally reared larvae from eggs of P. brassicae taken from 
a plot of land on which the larvae of the same insect from the age of 
24 hours and upwards were found to be parasitised to a very high 
degree. It was found that not one of the larvae reared in captivity 
"as parasitised, and that all, with the exception of less than 2£ per 
cent, that died from natural causes, eventually pupated, thus proving 
conclusively that the parasitisation of P. brassicae does not occur 
during the egg-stage. 

Arpjbalzaga (E. L.). La Langosta voladora de Colombia y Venezuela. 
[The winged Locust of Colombia and Venezuela.]— PhyUs, Buenos 
Aires, iv, no. 16, loth May 1918, pp. 49-79, 7 figs. [Received 
15th August 1918.] 

Being of opinion that the determination of the winged locust of 
I osta Rica and Venezuela as Schistocernt pamnemis [see this Review, 
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Ser. A, iii, p. 652 ; iv, p. 92] is erroneous, the author obtained 
from Trinidad several specimens, undoubtedly belonging to this 
winged species, which has been variously determined as S, pereyrina . 
S. ameriama and S. paranensis. These determinations are said to 
be incorrect, the species being a new one which is described here as 
Schislocerca urichi. This is certainly the locust invading Colombia 
and Venezuela and is probably the one which invades Central America. 
The original breeding place probably lies in the highlands of Guatemala 
or in the plains between Guatemala, Mexico and Belize. It j s 
probably also the species found in Yucatan and believed by d’Herelle 
to be S. ameriama, though the author admits that a male example 
sent him by d’Herelle does not agree with S. urichi and appears to 
belong to an unindentified species. The sub-permanent regions of 
distribution of S. urichi therefore include Yucatan and the republics 
of San Salvador and Honduras, while the regions temporarily invaded 
include the republics of Nicaragua, Costa Rica, Panama, Colombia, 
Venezuela, northern Ecuador (sometimes), the Guianas, and the 
northern parts of the Brazilian States of Amazonas and Para, The 
invasions occur in the dry season, from May to August, and the exodus 
of the new winged individuals is towards the north or the west 
(according to the country where they were bred) in order to concentrate 
in their country of origin. According to existing data the normal 
time of incubation of the eggs of S. urichi is 14 days in Yucatan, 20 
in Costa Rica and 25 in Venezuela and the total life-cycle requires 
54 days in Yucatan, 76 in Costa Rica and 90 in Venezuela. The 
newly hatched larva is white in colour, the hopper being , reddish 
and yellowish with black markings. 

In an addendum the author remarks that the above paper was 
completed before he was aware that Rehn had identified the Vene- 
zuelan locust as S. paranensis and published his finding in March 1913 
in the Proceedings of the Academy of Natural Sciences of Philadelphia 
(lxv, pp. 82-113). He points out. that Rehn there admitted the 
occurrence in Venezuela of two different species of migratory Schisto- 
cerca, for he identified one specimen from that country as S. peregrma, 
Oliv., though he afterwards expressed a contrary opinion. The 
author concludes by suggesting that this latter specimen should be 
examined again. 

Brethes (J.). Description d’une nouvelle Dexiinae argentine. [Des- 
cription of a new Dexiine from Argentina.] — Physis, Buenos Aires, 
iv, no. 16, 15th May 1918, p. 115. [Received 15th August 191 8.J 

A fly recently collected at Cordoba is here described as Hystrichoderia 
pueyrredoni. It probably is a parasite of Lepidopterous larvae and 
therefore beneficial. 

Gough (L. H.). Notes on an Ephestia, an Insect injurious to stored 
Dates in Khargeh Oasis. — Separate, dated 1918, from Bull Soc. 
Entom. d'Eqypte, Cairo , 1917, pp. 133-140, 1 plate. [Received 
20th August 1918.] 

The date crop of Khargeh Oasis is damaged to a considerable, 
extent each year by larvae of Ephestia sp. Investigations in 19 ‘ 
showed that growing dates are not attacked by these larvae, bu 
only fallen or gathered fruit. The eggB are laid singly or in groups 
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„{ 2 or 3 on the surface of dates or any object in the immediate 
vicinity, semi-dry dates being preferred to dry ones, and hatch on the 
fourth day if laid in September. The larvae wander actively in 
search of food and utilise any cavity they can find to hide in when 
feeding. The calyx end of the date is generally entered, the space 
between the stone and the flesh of the fruit being occupied by the 
larva. During September the larvae feed for 20 days or more, they 
then leave the shelter of the fruit and search foT a suitable spot to 
spin a cocoon, weaving silk threads behind them all the time. After 
wandering for about 2 days the cocoon is constructed, the minimum 
time required before emergence of the adult being 5 days in September. 
Mating takes place soon after emergence and oviposition about 24 
hours later. Eggs of unfertilised females have not been known to 
hatch. It is evident that cold retards development, and larvae 
hatching in October require a longer period before arriving at maturity, 
some of them hibernating in this stage. This species of Ephestia 
has chiefly been recorded from dates grown in Khargeh and Dakhleh 
Oases ; dates from the north-east of the Delta were found infested 
with E. calidella and E. cautelh, the larvae of both these species 
differing from the Oasis species. 

It is suggested that semi-dry dates for export should be graded 
in two qualities ; the first quality to be packed immediately and 
then at once treated with sulphur dioxide in order to kill any eggs 
on the fruit. The second quality could be made into pressed dates, 
most of the larvae being kilted during the pounding of the fruit. Dry 
dates should also be treated with sulphur dioxide or by heat and then 
stored at once in moth-proof receptacles. Fallen dates should not 
be allowed to lie about and rot in the date orchards. 

Ubich (F. W.). The Blaek-Eye Pea Weevil.— Bull. Dept. Agric ., 
Trinidad tie Tobago, Porl-of-Spain, xvii, no. 1, 1918, pp. 14-16, 
2 plates. [Received 20th August 1918.] 

Brwhus (Paehymerus) qnadrimacuhtus, F. (black-eye pea weevil) 
is the chief cause of damage to black-eye peas, when kept for any 
length of time in storage. Recently harvested peas seem most liable 
to attack. The damage is done by the larvae feeding within the 
peas and is continued by successive generations until the peas become 
unfit, even for the insects to live on. The eggs are. laid on the outer 
skm of the peas when in storage ; cases of infestation in the field 
have not been noticed. The larvae hatch within a week, and eat 
into the peas, making a small chamber in which they pupate, the 
adult emerging by a small circular hole. The whole life-cycle occupies 
about 30 days. The larvae are attacked by a Chalcid which is 
always found associated with the Bruchids, and which controls them 
to some extent. As soon as possible after harvesting, peas should 
he dried and then stored in weevil-proof places. Before being put 
into storage they should be examined, and if any eggs are found, 
carbon bisulphide should be used at a strength of 5 lb. to every 1 ,000 
cub. ft. as a fumigant. The liquid should be placed onrthe top of 
the peas and the receptacle closed for 24 hours. Peas should be 
aired after fumigation. Illustrations are given of suitable receptacles 
for storage. Treating the peas with kerosene oil or salting them is 
of little use against attack. 
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Lngerson (H. G.). The Striped Peach Worm. — V. 8. Dept. Agrfc., 
Washington. D.C.. Bull. no. 599, 16th March 1918, 16 pp f 
4 plates. [Received 20th August 1918.] 

Gelechia confvsdla, Cham. (persieaeeVa, Murt.) (striped peach 
worm) attacks the foliage of the peach and sand cherry (Prunn 
pumila), the larvae spinning silken webs, usually at the terminals oi 
the branches, causing the leaves to dry up and drop off. Little 
attention has been paid to this pest ; the present bulletin records 
observations on the life-history in 1915 and 1916, made in open-air 
insectaries in which glass battery jars were used as rearing cages, 
There is one complete generation and a partial second in the year. 
The earliest emergence of moths took place on 22nd May and continued 
until 14th July, the maximum numbers appearing on 29th June. 
Eggs were deposited both on the fruit and under the scales surrounding 
the attachment of the peach to the stem, and on sand cherry under 
the bud-scales and in the axils of leaves. The average length of life 
of the adults is 104 days, though the periods vary considerably. 
They are not often seen in the field because of their small size and 
inconspicuous colouring. The incubation period for these eggs 
varied from 10 to 19 days. Larvae feed from 3 to 6 weeks, hut do 
more damage bv enveloping the foliage in their webs than by actual 
feeding. Cocoons are constructed in the soil at a depth of about 
i inch, and are made of a white silken web enclosed in particles of 
soil. The average time of pupation is 12 days, the adults of the first 
generation emerging about 10th August. Oviposit-ion occurs within 
a few days, the average length of the stages of the second generation 
being 15 days for the egg and 52 days for the larval feeding period, 
Some of the larvae of this generation pupate within the webbed 
foliage, in which case no cocoons are formed. Tables are given showing 
the duration of various stages of many individuals studied. 

Many parasites of 6. confusdla were reared during these studies, 
including the Icbneumonids, Angitia discoocdlelkie, Vier., which was 
by far the most numerous, Cretmstus forbesii. Weed, Cremastus sp., 
and Epiurns indagator, Walsh ; the Braconids, Apanldes geleckiae, 
Vier., Ascogaster carpocapsae, Vier., and Epirhyssalus atriceps, Aslim. ; 
the Tachinids, Exorim pyste., Wlk., and Frontim ancilh, Wlk., 
which was the most numerous of all the parasites, and the Bombyliid, 
Anthrax lateralis. Say. The occurrence of G. confnsdla may be so 
local as to permit of the cutting out of the infested terminals fly., 
means of control, and orchards sprayed regularly with arsenicals will 
seldom show any infestation; but if special 'spraying should be 
necessarv, a single application of 2 lb. lead arsenate paste or 1 lb. 
powder "to 50 U.S. gals, water to which 2 lb. freshly slaked lime has 
been added, will satisfactorily control the insect. 

Britton (W. E.). Spray Calendar. Insect and Fungous Pests of 
Cultivated Plants. —Connecticut Agric. Expt. Sla., New 
Bull. uo. 199, [n. d.], pp. 53-97, numerous figs. [Received 20th 
August 1918.] 

This spray calendar includes brief descriptions, with preventive 
measures, of euch insects as most- frequently cause injury to the common 
plants cultivated in Connecticut and other north-eastern states. 
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Y "“ (A- W.). Beekeeping tor Connectieut.-fWfct Agric 

Bu,i - no - 205 ' Apnl im ’ 

Coley (H. W.). Diseases of Bees : Their Detection and Treatment - 

imiKctKul Agm.Expt. Sta., New Haven, Bull. Immediate Inf 
no. o, May 1918, 4 pp. 

Much useful information for keepers of bees is contained in these 
bulletins. Various hives with suitable accessories are described with 
instructions as to the selection and care of bees, contol of 
swarming, production of honey, etc. The best preventives against 
and treatments for bee diseases are also discussed. g . 

Quaintance (A.L.)&Siegiek (E.H.). Information for Fruit Growers 

Pests — F *5 *°Oe ol S r ing w AP r tUS ' and Imf,ortMl Insect 
Fes ‘ s - ‘i-c’- Hept. Agric,, Washington, 1).C Farmers’ ft, ,11 

na 908, February 1918, 99 pp., 74 figs. [HeceiJ m Auguit 

A short summary of this bulletin states that it contains directions 
for the preparation and use of the more important insecticides mwessarv 

my be combined and which plants treated with <bv™ JZ P tL 

iKlKrrt SS — “ 

^^^srrtafaA-ssss- 

U PP-, 12 figs. [Received 21st August 1918,] 

mIf,ST t 6 PriflCipl f ° ! Sp W md ®“es the 

preparation The f getleral Use ’ f!mnR formulae f °r their 

‘*££J£ aa*-'- " *»** - * 

AK Weew^in °K^f Ta l i0nS ^ nd E *P eriments on ‘he Bean and Pea 

Bull no 2 |uf A V™- Ex P L Sla -> Lexington, 

ilst August l9l8.] Cember 1917> PP - 3 ° 9 - 333 ’ 8 % 

and peas in Kentut 'ky include 
crisis- (c-owwa hin h T" “ bru< : hus )- 11 r'^nimcuhlus, B. c.hin- 

"iuters in P Kentnckt U vl T 1 ct' ?T"* (pca brm: ¥>- The mild 
partir-nlarlv in small n<1 ® r . tbe heetles very troublesome at times, 
use. The damal d q °. f beiuls and I' cas stored for home 

insects which 21^ 2 “ WeU 88 the sta ? es of ‘he 

b’ptatsiientlvhiuhr ^2 thro ^ hollt J tbe winter in rooms 
mncientiv high temperatures. It is difficult to destroy these 
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Bruchids in the field, though lead arsenate, applied during the ovip 08 i. 
tion period, may destroy the young or deter the adults from ovipositing 
on the green pods. 

As Bruchus pisorum has only one brood during the year it. has 
been suggested that simply keeping infested seed peas confined in a 
bin or in sacks, so that the adults cannot escape, is the only precaution 
necessary to prevent future injury in the fields. This would be suc- 
cessful, if universally practised. The weevils can, however, all be 
destroyed in storage by fumigating with carbon bisulphide. This 
should be done at a temperature of 70° If. or more, one teaspoonful 
of the liquid being used to each cubic foot of space, reducing tie 
quantity according to the amount of space occupied by the seeds. 
The liquid should be placed in a small dish on the top of the seeds 
and the receptacle tightly closed down for not less than 24 lours. 
The results of experiments with varying quantities, temperatures 
and times of exposure are given. Dry heat at 122° was found to kill 
all the adults. A list is given of practicable temperatures and 
periods for treating cowpeas, wheat, and maize. Low temperatures 
are fatal to the insects ; at zero all stages can be killed bv 
exposing them to that temperature throughout a night. The 
germination of the seeds is not affected by this treatment. A 
table shows the effect of low temperatures on the beetles. The 
effect of carbon bisulphide on the germination of seeds is discussed 
and a table shows the results of experiments. The use of more 
than 1 teaspoonful of the liquid to a cubic foot (1 lb. to 83 cub. ft.) 
was found to be injurious. 

Enemies of the cowpea Bruchids include Chalcidids, and the mite, 
Pedwuloides ventricosvs. 

Gakman(H-). Foul-Brood of Bees; its Recognition and Treatment. 

— Kentucky Agric. Exp. Sta., Lexington, Circ. no. 17, August 1917, 
pp. 99-106, 3 figs. [Received 21st August 1918.] 

In discussing the treatment of foul-brood in this paper, particular 
stress is laid upon the necessity for transferring infected bees to a 
movable frame hive, the process being described in detail. 

Paull (J.). White Ants. — Jl- Dept. Agric. S. Australia, Adelaide, 
xx, no. 10, May 1917, p. 782. (Received 21st August 1918.] 

To prevent termites.from working their way into a wooden building 
it is essential that it, should be erected upon jarrah or red gum stumps, 
the ends let into the ground being first well charred with fire and, 
if possible, tarred. The top of the stumps should be sawn off hori- 
zontally at floor plate level, and a strip of flat galvanised iron, 
projecting 3 or 4 in. beyond the faces of the stumps all round, secured 
to them. If the termites then work their way up the stumps, the 
galvanised iron will stop them. The floor-plates should then be 
secured to the stumps on top of the galvanised iron. As an additions 
precaution th£ floor joists should he treated, especially the mas, 
with a termite exterminator, also the under-side and joints of flooring 
boards, bottom lengths of studs, etc. Plenty of light and air min 
circulate ujider the building, and on no account should any earth e 
in contact with the timber. 
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O’Kane (W.C.), Hadley, Jura. (C. H.) k Osgood (W. A.). Arsenical 
Residues alter Spraying. —Seta Hampshire Agric. Expt. Sto., 
Durham, N.H., Bull. no. 183, June 1917, 62 pp., 5 figs. [Received 
24th August 1918.] 

This bulletin records experiments conducted from 1912 to 1916 
in order to ascertain the amounts of arsenical residues remaining 
raj fruits and vegetables after spraying with lead arsenate, and the 
toxic properties of the poison both with regard to persons and stock. 

The standard medicinal dose of arsenic is 2 to 5 milligrams. The 
dangerous dose, is quoted as 60 to 120 mg. ; there is, however, lack 
of data for drawing comparison between the toxic properties of 
arsenic referred to in literature and the possible properties of arsenic 
in lead aTsenate. Experiments detailed in this bulletin show that a 
single apple might, under extraordinary conditions, retain the equiva- 
lent of 4 mg. of white arsenic. The condition of such an apple would 
be obvious, and ordinary handling of the fruit would be certain to 
remove an appreciable part of the residue, - a mg. being the maximum 
amount of poison likely to be left on any one apple, taking 3 lb. lead 
arsenate paste to 50 U.S. gals, water as the usual strength of the spray , 
used. It is believed therefore that under ordinary conditions no 
apples will reach the consumer carrying such amounts of lead arsenate 
that a healthy human adult can eat enough at one time to 
cause fatal poisoning. The case of strawberries is rather different 
as, owing to the nature of the fruit, larger amounts of the poison 
might he retained and escape notice, and would be less likely to be 
rubbed or washed off. The authors are therefore of opinion that 
strawberries that are fully formed, or nearly so, should not be directly 
sprayed with lead arsenate unless they are to be thoroughly cleansed 
before using. For a similar reason, it is suggested that blackberries 
should not be directly sprayed with lead arsenate after the berries 
are formed, while currants, if so sprayed, should be well washed. 
To cabbage or lettuce, ready for market, lead arsenate should be 
applied only lightly and sparingly, and the outer leaves should be 
removed and the heads washed before use. 

With regard to the effect upon live-stock of feeding upon sprayed 
grass or upon grass growing beneath sprayed trees and receiving the 
drips from the trees, experiments indicate, that healthy calves may be 
pastured for a time on grass carrying a considerable amount of 
spray when the strength of solution used is 3 lb. lead arsenate paste 
to 50 U.S. gals, water. When the concentration of spray material 
is increased to 6 lb. of the paste to 50 U.S. gals, water, continued 
feeding on such grass may result in definite and serious symptoms of 
poisoning. With 10 lb. lead arsenate to 50 U.S. gals, water, serious 
or fatal poisoning is likely to follow. The same results seem to 
apply to sheep. To poultry the danger from lead arsenate poisoning 
seems to be practically neglible, even if the concentration of the 
spray material is as high as 10 lb. lead arsenate to 50 U.S. gals, 
water. 


Experiments were carried out to test the possible dagger Hat, may 
he m feeding live stock upon hay cut beneath trees that, have been 
sprayed. Sixteen days elapsed between the time when the spray 
was applied and the time when the grass was cut and mad£ into hay. 
In this period there were heavy rains. 01 samples analysed 3 months 
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later, two showed no recoverable amount of spray material, the third 
sample showed only a trace. This last was from a plot that had 
received spray containing 10 lb. lead arsenate to 50 U.8. gals, water 

Luqinbill (P.). Contribution to the Knowledge of Toxoptera grami- 
num in the South. — Jl. Agric. Research, Washington, D.C., ji v , 
no. 2, 8th July 1918, pp. 97-110, 1 plate. 

Toxoptera gramimm, Rond, (spring grain aphis) has hitherto been 
studied chiefly in the north of the United States, where sexual forms 
appear annually, and the viviparous ones die off in the autumn. 
Investigations were therefore conducted from the spring of 19)3 to 
that of 1915, at Columbia, South Carolina, to determine whether 
T. gramimm breeds in that latitude viviparously throughout the year, 
and, if so, for how long a period it breeds in this manner ; whether 
or not the strain becomes weaker as it gets older ; and whether or 
not sexual forms are produced. 

The results showed that in the latitude of Columbia oviparous 
forms are developed and that probably the strain becomes weaker 
as it grows older, though further investigation is necessary to establish 
this point. 

From a number of experiments it was found that temperature 
plays an important role in the duration of the instars, there being a 
gradual decrease in the length of individual instars from March to 
August, those in March being from 2 to 3 times as long as those in 
August. 

Dudley (F. H.) & Eaton (S. H.). The Apple, Tree and Fruit, - 
Maine Dept. Agric. Qrlly. Bull., Avgusta, xvi, no. 2, June 1917, 
48 pp., 14 figs., 5 plates.' [Received 24th August 1918.1 

In the section of this bulletin dealing with spraying, the four 
usual annual sprays for t he commoner apple pests are recommended. 

It is noted that one of the insects that cannot be reached by such 
spravs is the apple maggot [Rhagolelis ■ pomonella ]. To exterminate 
this pest, fallen apples should be picked up and destroyed, sheep 
or pigs should be pastured in the orchard, or a spray consisting of 
40 U.S. gals, of calyx spray (lead arsenate, 2 to 3 lb., and lime-sulphur, 
1 to 40 U.S. gals.) mixed with 1 U.S. gal. molasses should be used. 

Razzauti (A.). Contribute alia Conoscenza del Tonehio del Fagiua'o 
(Acanthoscelides obteclus. Say, Coleoptera-Bruchidae). [A Contri- 
bution to the Knowledge of the Bean Bruchid, Bruchus owccW-j 
— Separate, dated 28th September 1917, from Boll. Lab. IM. 
Agrar. R. Scuola Sup. Agric., Portici, xii, pp. 94-122, 16 hg> 
[Received 24th August 1918.] 

Very little is known concerning the occurrence and injury of Btetivu 
[Acanthoscelides) obteclus, Say-, in Italy, though it has been uujj 
there for about twenty years and the province of Pisa is espe™ .' 
badly infested. In the larval stage the seeds of Phaseolus 
and P. mxltiflonts are the favourite food, hut if these be j 
Dolichos mehnopthalmus, Vicia faba, Lupinus albas and Pisnm so ' 
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arc readily attacked, In certain cases, such as in artificial breeding 
experiments, B. obtectvs has adapted itself to maize. In Tuscany 
four generations were observed in the year. In 1916 the adults of 
the first generation appeared by 10th August, those of the second 
by 26th September, those of the third by 30th November. The 
larvae of the fouTth generation appeared from 5th November onwards, 
and after they had reached maturity in May 1917 the respective 
adults appeared from 6th to 16th. June. As the generations succeed 
each other rapidly and a single bean seed may be attacked by twenty- 
five larvae of one generation, the damage is very severe. Even when 
infestation is slight the beans lose considerably in market value. 
In some parts of the province of Pisa, and also elsewhere, bean culti- 
vation has had to he given up. Infested beans are unsuitable for seed. 
In an experiment which was carried out in the spring of 1917, it 
was found that whereas the percentage of unattacked beans which 
germinated was 84, that of infested beans was on an average only 
23 '6. As has already been previously pointed out, plants from infested 
seed are weak and subject to fungus diseases and give a smaller yield 
of inferior quality. The only natural enemy of B. obtectvs known in 
Italy is the mite, Pediaihnks verUricosm, Newp., which was present 
in nearly all infested samples examined, but owing to the dermatitis 
produced in man by this Acarid, it cannot be encouraged to reduce 
the numbers of the beetle. 

Artificial remedial methods include fumigation with carbon bisul- 
phide and exposure of the infested beans to a temperature of about 
6(1“ C. f 140° F.]. This latter would seem to be preferable. Exposure 
to sunlight, immersion in hot water and fumigation with hydrocyanic 
acid gas are methods of little practical value. The author recommends 
that farmers should be compelled to fumigate with carbon bisulphide 
when the adults of the first and second generations appear, and that 
beans intended for consumption should be placed in an oven when 
newlv gathered. Furthermore disinfected receptacles capable of 
being tightly closed must be used for storage. Beans required for 
seed should be taken from lots fumigated with carbon bisulphide. 

Dubois (P .). Les Insectes des Rosiers. llnsects of Rose-trees. |— 
La Vie Aqric. et Rur., Paris, viii, no. 33. 17th August 1918, 
pp. 118-120, 6 figs. 

The insect pests of rose-trees dealt with in this paper include the 
beetles, Cetonia mrnta, Oxyihym funesta (0. stictica), Trichina nobilis 
and T. galliais, which eat the petals and stamens. The larvae live in 
decaying vegetable matter; they are conspicuous owing to their size 
and consequently are easily destroyed. The weevil, A nihonomm nibi, 

»' iposit,s in June in rose buds and then attacks the flower-stalk, causing 
the bud to wilt and sometimes to drop. Infested buds, each of which 
encloses a larva or pupa, should be collected and burnt. The sawfly 
pests of roses include Hyloloma rosae and Aihdia rosartim. The larvae 
aie destroyed by spraying with petroleum emulsions^ 20*)b. black 
soap, 1() lb sodium carbonate, and 3 gals, petroleum to 100 gals, water 
!s ^commended as a successful mixture. The transformation to the. 
pupal stage takes place in the soil, where the silky cecoons can 
J ’' i° lm d and destroyed. Adults can be caught on plates smeared 
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with glue and molasses. Other sawflies, such as Empkytus cincf us 
mine the stems of roses, causing them to wilt and dry up. Such stem! 
should be cut out and burnt. The larvae of Lyda inanida roll th e 
leaves and Rhodiles rosae oviposits in the bark, large galls bem» 
formed at these spots ; these should be cut out and burnt as sooa 
as they appear. 

Lepidopterous pests include Lasiocampa ( Bombyx ) quercus and 
Malacosoma (B.) neustria. The eggs of the last-named remain over 
the winter and should be collected and burnt before the spring 
Larvae of Nygmia phaeorrhoea (Liparis chrysorrhoea), which hatch 
in September, construct a nest among the leaves. After passim 
the winter in the nests the larvae recommence feeding, appearing in 
the spring during the day-time. Collections of the nests should he 
made during the winter. Lymantria ( Liparis ) dispar is an equally 
injurious species. Eggs hatch in May and should.be destroyed if 
possible during the winter. The Noetuids, Acronycla psi, A. rmnicit, 
Amphipyra pyramided, etc. live on rose-trees wdthout apparently 
causing much damage. The same may be said of the Geometridq 
Biston Mrtarius, Phigalia pilosaria, Amphidasys betuhria, Boarmk 
rhomboidaria, etc. Hybernia defoUria, H. progemmaria, and above all, 
Cheimalobia brumata, are more injurious. Banding with some sticky 
substance prevents the females of the latter from ascending the 
trees. This should not be applied directly to the bark, but should 
bo spread on paper tied tightly with cord to the main stem of the tree, 
which should be first protected with straw, moss, etc. The usual 
formula for banding is 10 oz. white resin, 5 oz. turpentine, 3 oz, 
linseed oil, 6 oz. olive oil. Another method consists in the use of a 
box without a bottom which is driven to a depth of a few inches into 
the ground around the stem of the tree. The upper edges of the box 
are provided with bands of zinc bent outwards and downwards, so 
that, the females emerging from the ground cannot pass them. These 
measures are only efficacious from September to December. 

Microlepidoptera that are frequently very injurious to rose-trees 
include Tortrix bergmanniana, which is on the wing from July to 
September. The larvae live at the tips of the young branches, rolling 
the leaves with fine silken threads and devouring the buds. Oxygmph 
(T.) contamimta and 0. (T.) holmiana have similar habits. Cokofhm 
griphipmella is another leaf-rolling species, as well as some species of 
Nepticula, of which the best-known is N. anomalelh. 

Among Bhynchota, Typlilocyba rosae lives on the under-sides of 
rose leaves, its punctures making yellow markings. The Apia®, 
Macrosiphum ( Siphonophora ) rosae and Myzus rosamm, are frequently 
foimd on roses, the former at the base of the buds, the latter under the 
leaves. The Coccid, Aspidiotus rosae , also occurs. Various formulae 
are recommended for spraying these insects. Successful results have 
been obtained with (1) 1 lb. soft-soap, 2 lb. pyrethrum P°' T e ' 
2| gals, water; (2) 1 part soft-soap, 1 part amylic alcohol, it 
15 parts .water, to which a certain quantity of tincture of aloes may 
be added ; (3) 5 pints water, 1 fluid oz. nicotine, 1 oz. sulp™ 
i oz. carbonate of soda, | oz. amylic alcohol. The addition 
alcohol is recommended in insecticides for bugs and scales, the 
of which Jre often greasy or waxy, thus preventing the msec i 
from thoroughly wetting them. 
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La Lutte contre le Puceroa lanigbre du Pommier. [Control Measures 
against Eriosoma knigerum.]—Progres Agric. Vitic., Montpellier, 
xxxv, no. 14, 7th April 1918, pp. 325-329. [Received 24th 
August 1918.] 

This account o£ the habits of Eriosoma lanigerum (woolly apple 
aphis) and the injury it causes to apple trees concludes with formulae 
for several insecticides that are recommended for its control. 

These are (1) Nicotine (10 per cent, strength) f gal., soft-soap 
5 lb., sodium carbonate (crystals) 1 lb., methylated spirit J gal., 
water 50 gals. The soap is dissolved in the water, and the sodium 
carbonate in the alcohol, and the two solutions are then mixed to- 
gether. (2) Potassium carbonate f oz. dissolved in 5 pints rain water, 
to which are added successively sodium sulphoriciuate or soluble oil' 
3 01 ., methylated spirit 2 oz., 10 per cent, nicotine 1 oz., the liquid 
being stirred briskly during the operation. (3) In another formula 
methylated spirit is the active principle, soap being added to render 
it adhesive. The proportions are Soft-soap 3| oz. , water 5 quarts, 
methylated spirit or amyl alcohol 9 oz. (4) The alcohol may be replaced 
by an equal weight of paraffin, according to the formula Paraffin 
5 pints, soft-soap 2J lb., water 7]- pints, this being diluted for use 
with 4 or 5 times its own volume of water. (5) Since the admixture 
of any kind of seed-oil intensifies and prolongs the action of the 
the paraffin, another preparation consists of soft-soap 10 lb. dissolved 
in 8 gals, of hot water, to which, while still hot,, ordinary paraffin 5 lb., 
and seed-oil lb. are added, the whole being stirred continuously. ' 

All the above preparations must be applied as sprays during the 
summer only , for fear of inj uring the young leaves and shoots. In winter, 
it is possible to use solutions twice as strong without injuring the trees! 

In spring and autumn infested branches may be painted with a 
mixture composed of linseed oil, 14 oz„ white lead, 3 oz., zinc 
white, 2 oz., spirit of turpentine 2 oz. The oil, white lead and 
zinc white should be boiled together for 10 minutes and, when cold, 
the turpentine should be added. 

In cases where the roots are infested, injections of carbon bisul- 
phide at the rate of 2 oz. to the square yard have proved efficacious. 
VV heu the main roots only are attacked', it is possible to expose the 
infected parts in autumn and water them copiously with one of the 
above-mentioned insecticides. 

Degbully (L.). Traitements contre la Cochylis et l’Eudbmis. 

[Treatments against Clysia ambigwMa and Polychrosis botrana.] 

Progres Agric. Vitic., Montpellier, xxxv, no. 15, 14th April 1918 
pp. 337-342, 2 figs. [Received 24th August 1918.] 

This paper describes the usual measures against Clysia ambigveUa 
and Polychrosis botram, and gives formulae for the preparation of 
lead arsenate and cupro-arsenical sprays. 

Feytaud (J.). Les Insectes de la Vigne. [Vine Inseets.]-»Ifeti. Viti- 
culture, Paris, xlviii. no. 1245, 9th Mav 1918, pp. 292-295 
[Received 24th August 1918.] 

This paper reviews the common insect pests of the vine and 
< escribes the usual measures for their control. 
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d’Ouvkira (D.). Un Ennemi de la Vigne en AmOrique, Poly c ), nsh 
viteam, Clem. [An Enemy of the Vine in America, Po (:/,■/, 
viteana, Clem.]— Rev. Viticulture, Paris, xviii, no. 1249 6th Ju 
1918, pp. 353-357, 8 figs. ® 

This paper reViews a bulletin on the occurrence and control (1 f 
Polychrosis viteam in America, that has already been noticed [see 
this Review, Ser. A, v, p. 508], Attention is drawn to this pest ij 
view of the possibility of its introduction into France.* 

Use of Prickly Pear Sap in Arsenical Sprays. — Agric. News, Barbado, 
xvii, no. 422, 29th June 1918, p. 195. 

Attention is drawn to the value of the sap of the prickly p eat 
[Opuntia] in preparing arsenical sprays, which should have the greatest 
possible adhesive power, so that they may be effective for as long a 
time as possible and so that the least quantities may be used to 
obtain the desired results [see this Review, A, iii, p. 295], The stems 
should be cut into thin slices, in such a way as to ensure the rupture 
of all the cells containing the adhesive sap, and then put to soak in 
water. 

About 20 lb. of cactus stems are used to about 15 gals, water and 
the required quantity of the arsenical insecticide added to the solution. 
This infusion of cactus in water will keep for a long time before its 
mixture with the poison-spray, if a little copper sulphate be added to it. 

The effect is not the same with all insecticides. Zinc arsenate 
gives the best result, then Paris green, but with lead arsenate or 
iron salts the results are almost negligible. 


LEGISLATION. 

Proclamation regarding Brassolis sophome. - Bull. Dept. Agric. TriniU 
& Tobago , Port-of-Spain, xvii, no. 1, 1918, pp. 52-53. 

A proclamation dated 28th March 1918 declares Brassolis soplrnm 
(coconut butterfly) to he a pest within the meaning of the Plant 
Protection Ordinance of 1911. 

Amendment to the Regulations under the Destructive Insect and Pest 
Act.— Order in Council, Ottawa, 12th June 1918, 

By an Order in Council of 0th June 1918 the importation into 
Canada of all species and varieties of currants and gooseberries 
(Ribes and (Irosmlaria) was prohibited under the Destructive Insert 
and Pest Act [sec this Review, Ser. A, v, p. 479], This order has nos 
been amended to admit species and varieties of currants and goose 
berries from that portion of the United States of America west of the- 
Une of and excluding the States of Minnesota, Iowa, Missouri, Arkansas, 
and Louisiana, if accompanied by a certificate signed by the duly 
authorised State official that such currants and gooseberries ha'* 
been grown within the State from which they are shipped ami ate 
free from insect pests and plant diseases. 

*[lt is % no means certain that P. viteuna is a distinct species fir * 1 
the European, P. botrana. — Ed.) 
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Bashambar Das (— ). The Aphididae of Lahore. Edited, with Notes 
and an Introduction by P. van der Goot. — Memoirs Indian 
Museum, Cdcutla, vi, no. 4, March 1918, pp, 135-274, 18 plates. 
[Received 24th August 1918.] 

This monograph ou the hitherto little-known Apiiids of Lahore 
deals with 38 species, many of which are new. M « 

These include : — Pempkifpis (?) cynodonti, sp. n., on Cynodon 
ikdylon (dub grass) ; Macrosiphum rosaeiformis, sp. n. (Punjab rose 
aphis) on several species of cultivated roses in gardens ; Stepkensonia 
hhoremis, gen. et sp. n., on cultivated chrysanthemums ; Brevmryne 
c nrimiri , gen. et sp. a, on coriander; Siphocoryne indobrassime, 
sp. n. (Indian mustard. aphis) a serious pest of all the Brassica crops, 
especially mustard and rape ; Toxoptera punjobipyri, sp. n., on pear 
(Pt/rus communis) and a wild variety of pear ; Aphis malmuUs, sp, n., 
occurring on numerous hosts including Malm spp., Malveslrum spp., 
chrysanthemum, pear, pansy and Solatium spp. ; A. duranti, sp. n., 
oil D'lranla sp., Colomsia, etc. ; Brachyunguis harmalae, gen. et 
sp. n. , on Peganum hannaU; B. Iclsoniae, sp. n.,on Letsonia scandens ; 
B. carlhami, sp. a, on Carlhamus oxycarpi (wild safflower) ; Eichochai- 
lophoms himulayensis, sp. n. , on several species of Salix ; and Shivaphis 
cdli, gen. et sp. a, on Celtis australis. 

The work concludes with a list of plants attacked, with particulars 
of the Aphids infesting them, and the time of year when they have 
been observed. The plates have not been issued with the text, but 
are to appear later. 


Watson (J. R.). Insects of a Citrus Grove.— Vniv. Florida Agric. 
Expt. Sla., Gainesville, Bull. no. 148, June 1918, pp. 165-267, 
67 figs. 

This comprehensive bulletin enumerates the insect pests of citrus in 
Florida. Among the more important of these are the whiteflies, of 
which the following species occur : —Dialeurodes cilri (common citrus 
whitefly), D. eitrifolii (cloudv-winged whitefly), Aleurothrixus howardi 
(woolly whitefly), A. jloccosa (fioeeulent whitefly), Paruleurode s perseae 
(bay whitefly), Bemesia inconspiiva (sweet-potato whitefly), Tetra- 
leuroihs mnri (mulberry whitefly), and Trialemod.es fioruUnsis (guava 
whitefly) ; the life-history, parasites, predators and control of the 
most important of these are given. 

! Next in importance are scale-insects. 20 species being fully dealt 
[with. 

Other pests include the mites, Tdranychus tebirius, L. (seximailalus, 
tilcy) and T. eiin, McGregor ; thrips, especially Frankliniella Inspinosus 
rriyectus, Watson; large plant-bugs such as Nezam viridnh,L. , N. hilaris, 
lay, Euschistus variolarius , Pal., Leptoglossus phyUoptts, L., and 
icanthocephala femorala. F. ; the, cotton-stainer, Dysdercu-s sviurellus, 
I.-S. ; Cemhhi eapiiata, Wied. (Mediterranean fruit-fly) ; Paelmaeus • 
pahs, Oliv. (citrus root-weevil) ; Elaphvlion inerme, Newm. (orange 
iwyer) ; the butterfly', Papilio cresphmtes, Crain., of whith th8 larvae 
the fourth (and last) generation may entirely defoliate a young 
m a few days, and therefore should be controlled by spraying 
Ah lead arsenate, 1 lb. in 50 U.S. gals, water, to which, there is 
well new growth, milk of lime obtained by slaking 2 or 3 lb. quicklime 
(C514) Wt. P2/137. 1,500. 11.18. B.Ac F.Ltd. Gp.li/3. 
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in a little warm water should be added ; Megalopyge opercuhrit 
S. & A. ; Phobetrm pithecium, S. & A. (hag moth) ; the grasshoppers and 
locusts, Schistocerca alulacea, Thunb., S. serialis, Thunb.. and 
Dictyopharus retiadatus, Thunb.; the katydids, Cryptophyttus rancavm 
and Microcentrum retinerve ; Oncometopia undata, F. (orange J assid) ■ 
Trirhabda brevieollis, Lee. (prickly -ash beetle), the adults of which 
sometimes defoliate citrus trees ; Aphis yossypii, Glov. (melon aphis) • 
and IHabrotica vittata (striped cucumber-beetle). 

Trees which serve as alternative host-plants of citrus insect pest* 
and which, for this reason, should not be allowed to grow near citrus 
groves are China-berry, prickly ash, privet, and wild olive (Osmati- 
thns americanus) (which particularly harbours whiteflies), camphor, 
croton, oleander and rose. 

Sherriffs (W. R.). Spiders on Tea Bushes. — Planters’ Chronkk 
Bangalore, xiii, no, 28, 13th July 1918, pp. 465-466. 

Damage to tea bushes is reported from Madras due to the presence 
of a spider, Stegotlypbis sarasinorum, Karsch, that builds its large 
colonial webs round the ends of the branches of various bushes, such 
as Optmtia on the plains, and barberry and tea on the hills, boss 
to tea-growers results from the webs surrounding the growing points 
so closely that the development of the buds is arrested. Since the 
colonies are conspicuous and their growth slow, any serious loss 
would be the result of sheer neglect, 

Andrews (E. A.). Insect Pests of Tea in North-east India during the 
Season 1917. Qtrly. Jl. licit nt. Dept. Ind. Tea Assoc., Cahilta, 
1918, part 1, 1918, pp. 1-8. [Received 28th August 1918.] 

During 1917 the most injurious pests of tea were:- Hehjiellis 
theivora, Waterh. (tea mosquito), universally distributed and occurring 
from May to November ; Empoascujlavescens,Y. (green fly), prevalent 
in most districts in May and .Tune ; Telramychus bioadatvs, W.-M. 
(red spider), in evidence in many districts and reaching a maximum 
in April and May, being effectively controlled in some districts by 
coating the leaves with a mixture of lime or sulphur with cowdung 
and mud, or with a mixture of the last two only ; Heterusia migniftn. 
Butl. (red slug), occurring only in small numbers throughout the 
season; Biston suppressarius, On., much less troublesome then 
formerly, the three broods of caterpillars occurring in May, July 
and Scptcmber-October ; Clania spp. (bag-worms), causing only 
slight damage ; Physothrips setiventris, Bagn. (common thrips). 
llaplolhrips tenuipennis, Bagn. (black thrips), and a new unidentified 
species from Upper Assam that confines its attacks to the unopened 
and opening buds ; Thosea spp. (nettle grubs), in evidence during two 
periods, January to February and June to July, chiefly on unprunei 
or lightly pruned bushes. 

Other •minor pests were : Andraca bipunctata , Wlk. (bunch cater 
pillar) ; Agriophora rhomboia, Meyr. (sandwich caterpillar) ; rfowd 
psyche re,idi, Watt (limpet caterpillar) ; Belippa spp. (gelatine gru • 
Arbela dm , Swinh., and A. quadrimtata, Wlk. (bark-eating 
Diapromorpha melanopus, Lacord, (orange beetle) ; Toxoptera coy/ > 
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Nii'tn. (Ceylmia iheaecoh , Buckt.) {tea aphis) ; Eriophyes (Phyioptus) 
th’le, Watt (pink mite) ; and termites. 

Other pests noticed during the year, hut not mentioned in local 
reports, are : -Comocritis pieria, Mevr. (bark-eating borer) ; Zeuzera 
iJfiw,' Nieto.* (red borer); the scales, Finrinia time, Green, and 
Chionasp’- s manni, Green ; and the leaf-roller, Gmcttnria theivom, 
Wbm. 


Froggati (W. W.). Notes on “ Snow Flies” with the Description of 
a New Species {Aleuroies albofloccosa). — Agric. Gaz. N.S.W., 
Sydney , xxix, no. 6,-3rd June 1918, pp. 434-436, 4 figs. 

The whiteflies (Aleurodidae) all feed on the sap of plants and there 
are several cosmopolitan species with a very wide range. A. capor- 
ufioritm, a European species, is common in Australia., and has been 
introduced into many parts of the world with hot-house plants. 
A. atriplex is another well-defined species infesting the western bush. 
.4. albofloccosa, sp. n., is described from the foliage of Btmkria and 
several undetermined scrub trees. 


Knowles (C. H.). The Maize Leaf Miner [Phytomyza sp .).—Fyji Dept. 

Agric., Sum, Pamphlet no. 27 , 28th December 1917, 2 pp. 

[Received 29th August 1918.] 

The species of Phytomyza here dealt with was not recorded as a pest 
of maize prior to 1917, and then the attack was only severe in one 
district, but it is evident that, under certain conditions this miner 
is capable of affecting maize plants to such, an extent as to prevent 
a crop being raised. Eggs are laid in the upper surface of the maize 
leaf, generally near the tip and in the young leaves, each egg being 
deposited singly in a small hole that is first made in the leaf. The 
larvae upon hatching burrow into and consume the green cellular 
matter of the leaf, keeping just under the upper epidermis, which dies 
and shows a white streak indicating the tracks of the larvae. The 
mines generally run towards the tip of the leaf. When mature, the 
larvae eat through the thin upper epidermis and escape for pupation, 
A few pupal cases were found within the larval mines, but this is 
exceptional. Many pupae were found in the angle between the blade ' 
of the leaf and the stem of the plant. As the upper end of the maize 
leaf hangs downwards it is likely that the larvae, upon leaving the 
food-track fall to the ground, and the soil is probably the normal place 
for pupation. Two species, of Hymenopterous parasites have been 
reared from the larvae, which are killed before they reach maturity. 
Hie larvae of the parasites pupate within the food-track of the host 
and reach the air by eating through the, leaf epidermis. These parasites' 
are so efficient, that in ordinary circumstances this maize-miner should 
i kept under control by them. No treatment can be ^ugge’sted for 
destroying the post. Working the soil at the base of the plants 
would destroy many pupae, but if the plants are attacked so severely 
as to warrant such treatment, better results would be obtained by 
ploughing under the crop and re-planting. 

(C514) a2 
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Fullaway (D. T.). Division of Entomology.— Hawaiian Forester & 
Agriculturist, Honolulu, xv, no. 6, June 1918, pp. 157-159. 

During the annual period July 1917-1918, no new work was urrder- 
taken owing to the War, but the beneficial insects previously introduced 
were propagated and distributed without interruption, although there 
is abundant proof of their establishment. The reason for this is that 
there is a tendency, especially in the case of insects of weak flight, 
to disappear in isolated districts in the absence of their hosts. Hence 
it has been the practice to stock new fields of maize with Pamnagpu 
osborni (com leaf-hopper parasite) when the plants were about a loot 
high, or to use a catch crop to multiply the parasite. 

The number of beneficial insects liberated during 1917 was:- 
Fruit-fly parasites, 16,798; Spalangia cameroni (horn-fly parasite), 
60 ; Opius fietcheri (melon-fly parasite), 16,815 ; Paranagms osborni 
(com leaf-hopper parasite), 109,611. 

The total parasitism of the fruit-fly during the year showed an 
increase of about 10 per cent., a fact correlated with the greater 
abundance of some fruits, such as Kona oranges, on the markets. 

During the month of April 1918, the insectary handled 20,30(1 
pupae of the melon fly [Daws cncurbilae], from which 1,497 
individuals of Opius fietcheri were bred and distributed. 


Ehrhorn (E. M.). Division of Plant Inspection.— Hawaiian Forester 
<t Agriculturist, Honolulu, xv, no. 6, June 1918, pp. 160-165. 

During 1917 a new building was erected lor the Division of Plant 
Inspection with fumigation vaults separate from the main building, 
and equipped with an incinerator. 

The usual number of dangerous insects was intercepted during 
the year, including : — Coleoptera, 17 genera, 20 species ; Lepidoptera. 
7 genera, 7 species; ants, 7 genera, 10 species; scale-insects, 10 
genera, 15 species ; Aphids, 4 genera, 4 species. 

Among the more important pests met with were The Argentine 
ant [Iridomynnex kumilis ], discovered on two occasions, while other 
species that have not as yet gained entrance, together with others 
already established, were frequently found ; a weevil, the larvae of 
which are very destructive to roots of plants found in the soil of a 
potted plant from Japan ; and bagworms, hitherto unknown m 
Hawaii, were also found on plants from the Orient. 

During April 1918, a package of palm seeds from Egypt was fumi- 
gated for an infestation of scale-insects ; a case of fruit and ornamental 
trees from Japan was fumigated owing to the presence of ants in the 
packing ; and a package of orchids from Manila was fumigated or 
an infestation of ants and scale-insects. 


Lichtenstein (J. L.) & Picard (F.). Notes Biologiques sur t » 
Braconides. (Hym.). [Biological Notes on Bracomds.J bu ■ • 
Entbm. France , Paris , 1918, no. 11, 12th June 1918, pp- 1 
[Received 29th August 1918. | 


Glyptomorpha deserter, F., is a parasite of the larvae of 
htieollis , 01. (gemeUata, Manuk.) in the roots of sainfoin 
saliva, Lam.), and emerges in November. The Braconrd Ian a \ 
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a cocoon among the excrement of the host- in its gallery, the adult 
issuing bv a circular opening. Alanycolm sculptumtm’ Thom,, a 
species new to France, emerged in June from larch coming from 
Herault, which also harboured numerous individuals of Chrt/sobolkris 
solieri, bap., which were presumably the host of the Braconid. 
Iphiaithx extricator, Necs, is also obtained from larch from the same 
district, emerging in May. It is a parasite of Longhorns and probably 
of Pngonochaerusfasciaikitus, De U„ and P. permidi, Mills. /. flumtor, 
F., is a common parasite of He*pempkatus gritem, h\, in Herault the 
adults emerging in the spring. SpUkiw pedeslris, Wesrn., has been 
reared in June from Anobium striatum, Oliv., which destroys the old 
branches of ivy at Montpellier. .S'. ruJiklus , Rossi, is apparautly also a 
parasite of Anobiids and almost certainly of Bostrychids, having been 
reared from vine shoots infested only with Sinoxylm sauteMum, Oliv 
It is obtained from other trees that harbour various species of' these 
families, e.g., from olive-trees, harbouring S. sexdentatum : fig-trees, 
harbouring Smoxylon and Scobiciw, evergreen oak, harbouring 
Xylonites praemtus, Germ. ; and from larch, harbouring Emobm. 
taenopachis hartigi, Ratz., already known as a parasite of Pityogcnes 
bidenUdus, Hbst., has been reared from branches of larch infested 
with P. quadridens, Htg. Dendrosoter femiginew, Marsh., is fre- 
quently found at Montpellier on shoots of vine and fig infested with 
Siimyhn sexdentatum, Oliv. Doryctes leucogaster, Nces, a parasite 
of Longhorns has been reared from larch and from Querns ilex at 
Montpellier. On the fig, from which it has also been reared, larvae of 
Hesperophanes griseus, F., are undoubtedly its hosts. D. imdulalus, 

; is a parasite of Magdalis armigera, Geoffr. , occurring on the elm 
at Montpellier. Mdeom obfmeater, New, has been reared from 
Otihes la micans, Panz. It was obtained some years ago from a 
Polyporus from Brout-Vernet, emerging some time before numerous 
individuals of 0. micans, which were still in the larval state. This 
confirms the opinion that this Braconid attacks the larvae and not 
the adults. 


Loco (B.). A Lagarta rosea da Oelechia gossypiella. Os Meios 
empregados no Egypto para combatel-a. [The Pink Bollworm, 
Pectinophora gossypiella, and the combative Measures employed 
m Egypt .]— A Lavoura, Rio de Janeiro, xxii, no. 3-4, 1918, 
pp. 110-131, 1 fig. [Received 27th August 1918.] 

this is the text of a lecture on Pectinophora gossypiella, against 
u hicti it is intended to take vigorous measures in Brazil. 

Combate S Lagarta rosea. [Measures against the Pink Bollworm.] 
■“ Lavoura, Rio de Janeiro, xxii, no. 3-4, 1918, pp. 173-175 
[Received 27th August 1918.] 

The Brazilian Ministry of Agriculture has founded an organisation 
or dealing with the pink bollworm [Pectinophora gossypiella]. Though 
be existence of this serious pest was first recorded in Brazil at the 
1 ? 16, enel getic measures were unfortunately not taken 
mediately, and the infestation has spread rapidly. • 
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Gbassi (B.). La Lotta eontro la Fillosseia n*l Teranxana dal I90i ai 
1916. | The Campaign against PhyUoxera in the Province of 

Teramo from 1901 to 1916.] Boll. Ministeri Agric., htduslria 
Comm.. Lavoro, Rome, Year XV, ii, Ser. B, no. 9-12, September- 
December 1916, pp. 69-135, 11 figs., 3 maps. [Received 
30th August 1918.] 

Except where the altitude is over about 2,000 feet the vine is grown 
everywhere in the province of Teramo (Abruzzi), the value of the grapes 
obtained being over £1,000,000. Phylloxera was probably introduced 
about 1890 and a Government campaign was conducted against it 
from 1901 to 1916. From 1901 to 1903 no less than 90,000 infested 
stocks were destroyed, as well as 250,000 healthy ones growing near 
them. The so-called classic or complete method of destruction was 
adopted without modification until 1906, when changes were introduced 
with a view to saving expense. In the classic method the stock is 
cut off about 1 inches above ground and burnt ; the stump is split 
down to the ground and drenched with tar or other insecticides: 
each square metre of ground is treated with 4 injections of 75-80 
grots, each of carbon bisulphide applied at intervals of 3 days, and 
if thought necessary, the ground is stamped down to ensure the 
destruction of the stocks ; finally the ground is dug up and the stock 
is removed with all its roots and burnt on the spot. 

Of 80 large foci of infestation found in the first three years 78 ate 
now clean or nearly so. As these areas are surrounded by a large 
expanse of vineyards that have remained quite immune, it mav be 
assumed that the method described above has been successful. 

Work on a modified and less efficient plan was continued up to 
1916, If it is to bo further continued, radical changes will be neccssan- 
to ensure real efficiency. 

Collingk (W. K.). The Value of Insectivorous Birds. Nature. Lomloit, 
ci, no. 2543, 25th July 1918, pp. 407-409. 

In the British Isles there are only a few species of wild birds that 
arc truly insectivorous in their habits. A great, reduction in. their 
numbers has recently been brought about, partly bv the severe winters 
of 1916-17 and 1017-18,’ and partly by the uniform protection of 
everv species of wild bird, with the result that the loss occasioned 
by some of these has led to a ruthless war on all species. This sta c 
of affairs can only result in the loss of crops and a diminution in the 
supply of home-grown food. 

Of the 280 species of British birds, other than those that are aquatic 
or littoral in their habits and game birds, rather less than 100 species 
are insectivorous, and many of these are quite rare. 

Beneficial birds include the fieldfare, water ouzel, wheatear, whiiicbat, 
stonechat, redstart, robin, warblers and wrens (other than the white- 
throat and blackcap), hedge accentor, dipper, tits, wagtails, ptph-n 
flycatchess, shallow, martins, tree-creeper, and finches, other tn.cn 
the greenfinch, chaffinch, house-sparrow and bullfinch, the tot two 
being wholly injurious. None of the buntings are injurious, and a 
the larks do far more good than harm, while the swift, nightjar, woo 
peckers, wfvncck, kingfisher, cuckoo, and owls are all most bene c |a ■ 



Schutze (K. T.). Aryyresthia iV/umimteUa, Z. — Deutsche Enlmwlogisehe 
Zeitschrift “Iris,” Dresden, xxxi, no. 1-2, lat July 1917, pp. 4-23. 

The caterpillar of Aryyresthia Ulumimtelh infests the ends of the 
twi"s of Abies alba, and lives exclusively on this tree, a fact not 
previously recorded. The attacked branches may be recognised in 
the autumn by the slightly yellowish-green colour of the needles. 
The eggs are laid on the buds at the tip of the twigs ; the buds are 
eaten, and from this point the whole twig is completely hollowed 
out. Pupation takes place in these hollow twigs. Natural enemies 
of the caterpillar include Ichneumonid parasites and birds, 

Aryyresthia g labratella lives only in the buds and ends of of the twigs 
of Picea excelsa, A. certelh exclusively in the end buds of the same 
tree, and .1. lae.vigal.elbi in the ends of the twigs of Larix decidua. All 
these, as well, as A. iUuminateUa, are found in the spring, while 
Argyresthia praecoceUa, which lives only in the berries of Jmiijiems 
communis, occurs in September, 


Laxoe (Ed. Ayrotis collina, Bdv., und ihr Vorkommen im saehsischen 
Erzgebirge. [Ayrotis collina, Bdv., and its Occurrence in the 
Saxon Krzgcbirge (Ore-Mountains ).] — Deutsche Entomologische 
Zeitschrift “ Iris” Dresden, xxxi, no. 3-4. 1st February 1918, 
pp. 122-129. 

Ayrotis collina has a wide distribution and was first noted in Saxony 
in 1908-10. It is limited to mountainous districts, hut is seldom 
found in the Alps. The caterpillar has been found on raspberry 
hushes and also in beech- woods of which the undergrowth is composed 
of wild raspberries, Sambucus racemom, Snlidayo fnchsii and wild 
lettuce. The caterpillars hide in the dried, rolled-up leaves of these 
plants and are to be found in them even in very cold weather. They 
appear at the beginning of May on the voting foliage of raspberry 
bushes and elder trees. 


Trooc (J.). Report of the Entomological Department, ■ Thirtieth 

Ann. Eept. Purdue Unix. Expl. Sta. for Year ending 30th June 
1911', Lafayette, Ind., pp. 39-TO. [Received 9th August 1918.] 

The Hessi an fly [Mayelwla destructor^ which was very destructive 
to wheat in 1916. was in 1917 held in check by the numerous parasites 
that had been observed in the. previous season, though the jointworm 
[hosoma Iritici] seriously injured the wheat crop in some localities. 
Aphids were unusually abundant, especially on potatoes. Papaipema 
nebm (■ nitela ) (stalk borer) seriously injured potatoes, tomatoes and 
maize. Coluspis brunnea (root-borer) was very active in maize fields, 
those that had been under timothy grass in the pretious year being 
the worst infested. Potatoes imported into Indianapolis from 
Australia were found to be badly infested with the potato tuber 
moth, PMhorimaea operculeUa, which has not previously occurred 
in Indiana. Growers were at once warned against this pest. 
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Lees (A. H.). “ Reversion ” and Resistance to “ Big Bud ” in Black 

Currants. — Ann. App. Biol, London, v, no. 1, July I 9 jg 
pp. 11-27, 6 plates. [Received 5th September 1918.] 

“ Reversion ” in black currants is caused by a cheek to the normal 
terminal bud, resulting in its being replaced by a big bud. a killed l m <j 
a blind bud, or a flower bud, this being accompanied by an abnormal 
amount of growth from lateral buds. 

" Big bud ” is a disease of black currants due to the attack of mites 
which docs not kill the growing-point, but stimulates it to make 
irregular development. 

The symptoms characteristic of “ reversion ” are (1) “ running oil ” 
of the fruit ; (2) an unusual amount of lateral wood growth ; (11) sharp 
pointed leaves ; and (4) long thin intemodes. When caused li- 
the presence of mites, it can obviously be cured only by the elimination 
of this pest, for which no satisfactory method has yet been devised. 
Reversion due to Aphids should be curable by pruning away super- 
abundant terminals, at the same time taking care that the hush is 
making strong growth ; while that due to terminal fruit-bud formation 
is evidence either of faulty pruning, or of the poor condition of the 
hush as a whole. 

The existence of an apparently mite-resistant strain of black currants 
is explained by the fact that such plants arc not really resistant, but 
in fact so susceptible that the mite kills the growing-point in an 
attacked bud, thereby cutting off its own supplies and perishing. 
A few buds however become 11 big ” and serve as a source of infection 
the following year. 

A form of reversion occurring in young bushes before mites or 
Aphids are present is as yet unexplained. 

Taylor (T. H.). Oviposition in the Celery Fly.- Am, App. Biol., 
Cambridge, v, no. 1, July 1918, pp. 60-61, 1 fig. [Received 
5th September 1918.] 

The celery fly [Acidia hemclei ] usually oviposits beneath the 
epidermis of the under-surface of the leaf. A puncture is made by 
the ovipositor, which then breaks down the adjacent cell walls, forming 
a space in which the egg is laid, the process taking about b> seconds 
on the lower surface and 50 seconds when the egg is laid from above, 

Hatching takes place in about 6 days, the larva emerging through 
the opposite end of the egg from the puncture. It then burn"'--? 
forwards, eating out a narrow gallery ; after a few days it mines m 
all directions, producing a cavity that coalesces with other similar 
ones, thus forming a compound blister containing several larvae. 
This has given rise to the idea that A. herarki oviposits on the surface, 
like Pegomyia and other blister-making flies, whereas it more elosel; 
resembles the Phytomyzidae in its method of oviposition. 

Ball (E. D.). The Beet Leafhopper and the Curly-leaf Disease that 
it transmits. — Utah Agric. Coll. Expl. Sta., Logan, Bull. n°- 
June ‘1917*; 56 pp., 5 plates. 6 figs. [Reeeived 2nd September 
1918.] 

The various investigations that have been carried out with 
to the curlv*leaf disease of beets caused by Eutettix tenetta, Bak. ( ee 



481 


leafhopper) are reviewed. There is one generation a year and the 
adult, which hibernates, flies to beet fields in late spring and lays eggs 
in beet stems until mid-summer. The larvae mature in summer 
and the adults disappear in early autumn. E. tenella is a native 
insect inhabiting the south-western United States and northern 
Mexico and extending into the Columbia River region, whence it 
spreads for hundreds of miles in years of bad infestation. It is found 
on shadscale (Atriples amferlifdia), greasewood (Sambatus), Russian 
thistle [Safeilo], and fine-leaved annual salt-bushes [see this Review, 
Ser. A, vi, p. 418], Its original food-plant, is unknown. Apparently 
swarms of the insects from wild plants fly from their breeding grounds 
foi long distances and over mountain barriers. 

Investigations into the method of transmission of the disease have 
already been noticed [see this Review, Ser. A, v, p. 493]. Factors 
favourable to curly-leaf development are the presence of large numbers 
of E. tenella, early attack, hot weather and clean cultivation, which 
results in the elimination of shade for the beets ; the converse of 
these factors, together with frequent cultivation, early irrigation 
and shade or weeds are unfavourable to the disease, (.trowing for 
seed is very uncertain in curly-leaf areas. 

Destruction of the hoppers should he effected hv pulling a drag over 
the leaves of the beets and directing a spray at the plants at the 
moment the hoppers jump to avoid it. The spray should be a 15 pet 
cent, kerosene emulsion. Early planting, which in California is 
carried out in November and December, eliminates injury to a large 
extent. Thinning should not be done just when the hoppers are 
appearing ; a knowledge of conditions of the breeding-grounds is 
useful in predicting possible outbreaks. Parasites of E. tenella, to be 
effective, should be introduced into the permanent breeding grounds. 
The outlook in certain regions is serious, and it is estimated that, during 
the years 1899-1915 there was a direct loss of £2,000,000 in the United 
States due to this insect. 


Sanders (J. G.). Corn Root Aphids Active. 1F%. Press Bull. 
Pennsylvania Dept. Agrie., Harrisburg, iii, no. 33, 15th August 
1918. 

During July and August many complaints were received from 
various parts of Pennsylvania of the damage to maize by the corn 
root aphis [Aphis tmidiradicis], which is carefully fostered during 
the winter in the nests of the brown ant. The only satisfactory 
method of clearing land of this pest is rotation or crops. Maize 
planted in infested land will have very little chance, but if planted 
in clean land it will have had such a good start by the time the apts 
have deposited the Aphids on it that very little harm should be done. 
If it is absolutely necessary to follow with a. second ^naize crop, the 
infested land should be deeply ploughed and thoroughly harrowed 
in the autumn ; this will destroy many winter nests of the ants. 
Besides maize, A. maidiradicis attacks btoomcom and sorghum and 
many uncultivated plants. * 
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Houser (J. S.) The Coceidae of Cuba. — Ann. Entom.. Soc. America 
Columbus. Ohio , xi, no. 2, June 1918, pp. 157-172, 1 plate. 

This paper deals mainly with the sub-families Conchaspixak and 
Djasi'Inak, ant! includes a description of Aspidiotus fahemii , sp r. 
taken on Faberna in Havana, and of A. subsimllis var. anomie v a: 
nov.. taken on Milliflores vabemda, Magnolia gmndiflon, rose and 
other plants in the Botanical gardens at Havana. Keys are 
to the species of Conehaspis and Psendischruispis. 

Graham (S. A.). An Interesting Habit of a Wax Moth Parasite. -Ann 
Entom. Soc. America , Columbus, Ohio , xi, no. 2, June 19]g 
pp. 175-180, 1 plate. [Received 6th September 1918 ] 

Dibrachi/s clisiocrnnjme, Fitch, was observed in large numbers 
issuing from cocoons of the bee moth, Galleria meUondh, while the 
latter were being reared in 1916. Previous records of this parasite 
give the host ns the forest tent caterpillar, Malacosoma disslm. In 
view of its possible value in checking the ravages of the bee moth 
in stored combs, the life-history ha? been studied. G. mellundln is 
attacked after spinning the cocoon, usually while still in the larval slant, 
but, occasionally the pupa, while still soft and white, may he attacked. 
The parasite stabs its victim several or many times with its ovipositor, 
until the larva within the. cocoon is quiescent : several larvae are 
usually so attacked until they become sluggish and finally die. Kgg; 
are thou deposited on the body of the larva, usually in wrinkles in the 
skin. In 3 to 7 days these hatch and the young parasites immediately 
fasten themselves to the body of the host and begin to feed. The. 
larval stage usually lasts 2 to 1 weeks or longer. The bodies of larvae 
of (!. melloneUn were almost invariably attacked by bacteria before 
the parasitic larvae completed their growth. The parasite required 
1 1 to 25 days for the pupal stage, making a total life-cycle of 31 to 
59 days. The females w ere observed to puncture dead larvae with 
the ovipositor and carefully draw up parts of the body tissue to the 
surface of the cocoon and then feed upon it. Since the dead larvae 
on which T) clisioiimijxie feed are in a state of decomposil ion and 
continually changing chemically and physically during the feeding 
period, it is possible that under proper conditions such parasites 
could be led and reared on some animal matter other than inset 
larvae. This would simplify the problem of finding sufficient suitable 
food for this, and perhaps certain other parasites. 

The habit of killing the host before ovi position is probably common 
to many of the ecto-parasitcs among the Chalcidoidea. The larvae 
of Pissodes shobi. Peck (white, pine weevil) were always found by 
the author to be dead when larvae of the Ohalcidid parasite, Enri/loiso 
■pismlis, Gir.. occurred on them. The oviposition of this specie 
has not vet been observed. During investigations on Anlhotmuis 
siynatits, Say (strawberry weevil), the eggs of certain Chalcidoia 
parasites were found only on dead larvae, but at the same tune man) 
of the weevil latvae were also dead or dying without apparent, cause. 
This indicates a condition similar to that produced by D. dmixaoipte. 
The killing of the host before ovipositing is a decided advantage o 
such an ectoparasite, as it ensures the safety of the eggs and larvae ho 111 
injury that might arise from movements of the host, within the cocoon. 
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Hunter (W. D.). The Boll-weevil Problem, with Special Reference 
to Means of Reducing Damage. V.S. Deft. Agric.. Washington, 
D.C., Fanners’ Bull. no. 848, August 1917, 40 pp., 6 figs. 
[Received 9th September 1918.] 

This bulletin deals at length with the history and extent of the 
invasion of the United States by the cotton boll-weevil [Anthonoims 
ip'uudis |, and gives a description and life-history of the pest. 

Special emphasis is laid on the following points that have a direct 
bearing upon control : (1) The weevil has no food-plant but cotton ; 
(2) the mortality of the weevil during the winter is verv high : (3) the 
emergence from hibernating quarters during the spring is slow and 
prolonged until well into the summer : (4 ) early in the season, owing 
to comparatively low temperatures, its development is much slower 
than duriii" the summer months ; (3) the drying of infested squares 
soon destroys the immature stages contained therein : (6) the weevil 
is attacked by many different species of insect enemies : and (7) it 
has little power of emergence when buried under wet soil. 

Following from these facts, the. all-impoitant step in boll-weevil 
control is ploughing under, or uprooting and burning the plants in 
autumn. Clean cultivation, the early preparation of the land, the 
early planting of early-maturing varieties with fertilisers where, 
necessary, and the proper spacing of the plants, are also important 
accessory precautions. Attempts to poison the larva are not advised, 
unless its attack begins at an abnormally early date in the summer. 
Special measures for destroying the adult are also useless. 

Orton (W. A.) & Chittenden (F. II.). Control of Diseases and 
Insect Enemies of the Home Vegetable Garden. V.S. Deft. 
Agric... Washington, D.C., Farmers’ Bull. no. 306, November 
1917, 72 pp., 8L figs. [Received 9th September 1918.] 

This bulletin is a popular resume of the usual control measures 
employed against the common insect enemies and diseases of home- 
grown vegetables, which, for ease in reference, arc arranged in 
alphabetical order, each with it? peculiar pests and diseases. 

Chittenden (F. H.) & Orton (\V. A.). How to increase the Potato 
Crop by Spraying. — U.S. Dept. Agric., Washington, D.C., Farmers' 
Bull. no. 868. September 1917. 22 pp., 22 figs. [Received 
9th September 1918.] 

The insects damaging potatoes dealt with in this bulletin are 
a 1 leaf-feeders and may be controlled by means of the usual arsenical 
sprays. In order of importance they comprise : -Leptinotarm 
decendineata. Say (Colorado potato beetle), of which both the larvae 
and adults are. destructive : Epicauta peunsglmuicu, J)e 0., 
A. inargmatu , F., and E. viUnta, F. (blister beetles), prompt application 
of remedies at the very outset of attack being necessary to protect 
the crop ; Epitrix cucumeris, Harv., E.fusenh., Cr., and E. paivula, F. 
(flea-beetles) ; Fdl'iit unmxa, Treit. (cut-worm), the iiest remedy for 
which is poisoned bait ; and Empoasca rnali, Le B. (bean leaf-hopper), 
Macrosiphum sohnifolii, Ashm. (potato aphis) and Myzns perskae, 
Sulz. (spinach aphis), all of which are readily controlled by spraying 
with nicotine sulphate. 
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Bishopp (F. C.). The Bollworm or Corn Earworm. U. S. Dept. Agrk 
Washington, D.C., Farmers’ Bull. no. 872, October 1917, l(i p p ’ 
7 figs. [Received 9tk September 1918.] 

Hdiolhis obsoleta , F., is one of the most important insect pests 
the United States, occurring practically everywhere. The annual 
loss to the farmer caused by it has been estimated at nearly £6.000 000 
owing to the fact that it. is a general feeder attacking cotton, maize' 
tomato, tobacco, garden vegetables, lucerne and cowpeas, as well 
as many wild plants. This bulletin deals with the life-history ot 
the pest and the nature of the damage caused by it to cotton, maize 
tomato and tobacco crops. Cultural methods are advocated as the 
best means of combating it. 

Phillips (W. J.) & Fox (H.). The Rough-headed Corn-stalk Beetle 
in the Southern States and its Control. — V. S. Dept. Agrv.., 
Washington, D.C., Farmers’ Bull. no. 875, July 1918, 12 pp., 8 figs! 

The Dynasticl, Ligynis rvgiceps, Rec. (rough-headed corn-stalk 
beetle) is an insect confined entirely to the southern United States, 
where it is becoming an increasingly injurious pest, a serious outbreak 
having occurred in the tidewater section of Virginia in the early 
summer of 1914. It appears to he limited to poorly-drained lands, 
Maize is attacked by the adult only, which bores into the very young 
stalk just below the surface of the ground, eating away the growing- 
point or bud. Plants about 3 feet in height are nut so severely 
damaged, as the growing-point is then out of reach of the beetles, 
and full-grown plants are practically immune. 

Oviposition occurs in early summer, the eggs being deposited 
singly, or in groups of 3 or 4 in the ground. They hatch in about 
two weeks, the rapidly growing larvae reaching their full growth in 
about two months. The adults emerge in September after a pupal 
period of about a fortnight, and soon go into hibernation, there being 
only one generation a year. 

The most important remedial measure is the elimination of all old 
waste and pasture lands, since the favourite, and indeed the only 
possible breeding place is low, poorly-drained land. This should be 
thoroughly drained and cultivated with a regular rotation of crops. 
Maize should not be planted on such land the first year, but sine-' 
no other crop is injured by this insect, anything else may be substituted. 
Other accessory measures are early planting, the use of fertilisers, the 
pasturing of pigs, hand-picking, and autumn ploughing to destroy the 
pupae. 


Van Zwaluwenburg (R. H.) & Thomas (H. E.). Some Means of 
controlling Insects, Fungi, and other Pests in Porto Rico. Fodo 

* Rico Agric. Expt. Sta., Mayaguez. Circ no. 17, 27th June 1918, 
30 pp. [Received 4th September 1918.] 

This paper gives an account of the most generally used insecticides, 
with formulae for their preparation, describes methods of fumigation 
and the employment of heat as a means of killing insects, and discusses 
the compatibility of various insecticides and fungicides. 



Smyth (E. G.). Report of the Entomological Department.— Ann. 
Reft. Porto Rico Insular Expt. Sta., Rio Piedras, from 1st July 
1916 to 30th June 1917 ; 1917, pp. 99-106. [Received 10th Sept. 
1918.] 

The plant quarantine laws of Porto Rico forbid the importation 
of fresh fruit from any other tropical country or Island, with the 
exception of plantains, which are not considered liable to carry fruit-fly 
larvae. Plant inspection resulted in the interception of the following 
pests, mainly from the United States : -Aphids, found in 82 cases on 
rose, chrysanthemum, carnation and other plants ; Pseudococms 
and other scale-insects, found in 14 parcels on palms, ferns, etc. : 
red-spider [Tetmmjchus], in 7 cases on rose and carnation ; PhlycUtenia 
sp., in 7 cases on chrysanthemum, phlox and salvia ; Tortrix ( Archips ) 
in 2 cases on rose ; Geometrids twice on rose ; white-fly [Akumks] 
on palms ; mites on narcissus ; ants on orchids ; beetles on roses 
and banana plants ; Phycitids twice on mango seeds and apples : 
Bmchus (Laria) in horse-beans : and Sylcamis in garlic seed. 

Sugar-cane imported from Santo Domingo for grinding lias been 
fumigated owing to the presence there of the Satyrine butterfly. 
Calisto archebates, the caterpillars of which feed upon cane foliage. 
Other sugar-cane pests that are intercepted annually in large numbers 
are Diaprepes qnadnvitlatm, Oliv. (Santo Domingo cane weevil root- 
borer), Metamsius sericens, Oliv., and HoMepht iju/ulridentota, F,, a 
large Histerid beetle that appears to infest sugar-cane. 

Cotton (R. J.). Report of the Assistant Entomologist. -Ann. Rept. 
Porto Rico Insular Expt, Sta. . ltio Piedras , from 1st July 1916 to 
30th June 1917 ; 1917, pp. 106-122, 1 plate, 1 fig. [Received 
10th September 1918.] 

Particular attention was given during the year under review to the 
insects affecting tobacco, citrus and vegetables. Flea-beetles, which 
are the worst insect pests of tobacco, are being controlled by the use 
of lead arsenate, applied in powder form with small dust guns in equal 
proportions of lead arsenate and dry, leached wood ashes, or undiluted 
lead arsenate in the case of exceptional outbreaks. As this method 
is expensive, it is hoped to find a cheaper poison of sufficient strength 
to kill the insects without scorching the foliage. The systematic 
use of poisons, the cutting down of weeds, and the planting of another 
crop such as velvet beans between the tobacco plants, are. gradually 
becoming universal practices and resulting in great benefit. 

Pachyzandaperiusalis, VVlk. (tobacco leaf-folder) occurs abundantly 
throughout Porto Rico, especially during the period from October to 
May, feeding exclusively on Solanaceous plants. Cultivated food- 
plants include tobacco, egg plant, tomato and several weeds including 
Solatium torvum and S. nnjrnm. Eggs arc laid singly on the under-sides 
of tobacco leaves when the plants are young, and hatch in 5 to 8 days, 
the larvae immediately beginning to Iced on the parenchyma of the 
leaves. During the next 18 or 20 days the larva njoults,four times, 
finally rolling itself into a portion of the leaf which it cuts out and 
waps around itself with silk. About three days are thus passed 
m a prc-pupal state, the true pupal stage lasting a further 12 days, 
at the end of which the adult moth emerges. Tables are given showing 
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life-cycles varying from 35 to 44 days. The various generations 
overlap and all stages of the insect are found abundantly at the same 
time. Parasites of P. periusalis include two unidentified Hymenopte ra 
infesting the eggs. Numerous individuals of the Tachinid, Aryt/m-phi/kc 
albincisa, WiecL, were reared from larvae collected in the field. 
Ichneumonid, Vhleomts sp., was also frequently found parasitism, o 
the larvae, and numbers of a small Braconid were reared from q.. 
pupae. As the damage is done chiefly when tobacco is voun» it 
comes at a time when most growers are dusting the plants with 
arsenicals against flea-beetles, and this is a sufficient remedial measure 
All wild host-plants growing near tobacco fields should be destroyed 
especially the wild egg-plant-, Solarium torvnm. 

IHcypktis biridiis , Gibson, lias only recently been described [see 
this Review, Ser. A, vi, p. 130], This is a Capsid bug closely related 
to D. minimus. Uhler, which does great damage to tobacco in Florida 
It is as yet known only in Porto Rico, where it feeds chiefly on tobacco • 
it is not uncommon on tomatoes in gardens and lives on related wild 
Solanaeeous plants, occurring abundantly on the weed, Jatropha 
gossypi folia. The eggs are inserted singly in the midrib of the tobacco 
leaf, and hatch in 6 to 10 days, the young nymphs beginning at once 
to suck the sap from the leaves. Like other Capsids, these insects 
occasionally feed upon others, sucking the body juires of any that 
get caught on the sticky foliage of the tobacco leaves. There are .1 
nvmphal stages of 3-6 days each, the total life-cycle averaging about 
30 days. The damage done by this insect in Porto Roco has not 
as yet been serious, and if the ground is kept free from the weeds that 
harbour it, no further control measure should be necessary'. Dkyphm 
prasime, Gibson, also a recently described species [loc. cit.] is very 
similar to D. luridus, but is rather less abundant on tobacco and 
and rather more frequently found on tomato. The life-histories 
of the two species and the damage done to tobacco are practically 
identical. 

Vegetable pests have given considerable trouble during the year 
and a bulletin describing these is in course of preparation. Phitdla 
macuHjtennis (diamond back moth) has been very abundant, the larvae 
damaging cabbage leaves. A spray of 3 lb. lead arsenate to 50 U.8. 
gals, water is an efficient control if used regularly; if the caterpillars 
become, very numerous, they should be destroyed by spraying with 
kerosene emulsion. 

The usual citrus pests occurred during the year. Damage to the 
fruit by red spiders and rust mites can be avoided bv spraying tin- 
trees, as soon as the mites appear, with lime-stilphur 1 : 50 or 1 : 75, 
with the addition of flour paste, using 4 lb. flour to each 100 U.S. gals, 
of spray. Tliaprepes spengkri, which destroys the foliage of citrus 
trees, frequently congregates in large numbers in restricted sections 
of a citrus grove and can then be collected by shaking the weevils 
from the trees into strips of canvas. When they occur uniformly 
throughout a grove, a spray of 5 lb. lead arsenate to 50 U.S. gals, 
water shoulfl be ,used. Soknopsis getninata (brown ant) forms nests 
at the base of young citrus trees and chews the tender young brandies, 
frequently causing them to die. The nests ‘should be thoroughly 
sprayed on two consecutive days with A lb. caustic potash or nsn-oi 
soap dissolved in water, with the addition of 1 pint crude carbolic 
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acid and t&en sufficient water to make 2 quarts. This should be used 
in the strength 1 pint of stock to 6 U.S. gals, water. Poison-baits for 
the ants have not proved satisfactory. Caterpillars of Papilio androgens, 
Cram., and of Eantis thrum, Hbn., have been fairly numerous, but 
neither species caused appreciable damage. 

It is pointed out that the failure in many cases to obtain a good 
oil-emulsion has been entirely due to the kind of soap used. Owing 
to scarcity of potash the composition of the common commercial 
soaps has been changed and these are apt to solidify in an emulsion 
within a few hours, rendering the spray worthless. As a result of 
experiments it has been found that an excellent emulsion can he made 
with ordinary hard, fish-oil soap, that wdl remain a good liquid for 
several days, by the following method : -Eight pounds of octagon 
or fish-oil soap are dissolved in 2 U.S. gals, water by heating ; while 
still hot, 2 U.S. gals. Corvus oil should be slowly stirred in so that a 
good emulsion is obtained ; J lh. ordinary cooking flour is then stirred 
in, 4 U.S. gals, water are added and the whole mixture heated again 
until it boils. After removing from tbe fire, one quart of crude carbolic 
acid is added and the solution is then ready for use. For spraying, 
this stock should be diluted at the rate of 1 part to 25 of water. 


Turner (W. B.). Female Lepidoptera at Light Traps.— Jl. Agric. 
Research, Washington, D.C., xiv, no. 3, lath July 1918, 
pp. 135-149. [Received 10th September 1918.] 

As a test of the generally accepted theory that in the case of 
Lepidoptera taken at light-traps practically all individuals captured 
are males and that the few females taken ha ve all previously oviposited, 
the author conducted a series of observations at Maryland during 
1916. 

A brief account is given of the methods employed to obtain material 
and a summary of the facts deduced from examination of the results. 
A table sho\vs the percentages of the males captured including the 
following species: Apardesis cittata, F., 98; A. arge, Drury, 82’*, 
Esligmene acraea, Drury, 85 ; Diaemia rirginica, F., 88 ; Isia Isabella , 
A. & S., 86; HalmdoUi (essdlaris, A. & S., 70; Datum mimstra, 
Drury, 71 : Phytometra ( Autographa ) biloha, Stephens, 93; P. (/I.) 
simplex , Gn., 76 ; Meliam diffusa, Wlk., 89 ; Polia rmigera, 
Stephens, 71; Caenurgia credited, Cr., 64; 0. crassi usoih, Haw., 
64J ; Cirphis vnipimda, JIaw. , 564 ; Agrotis (Nortua) c, -nigrum, L. , 
47 ; and FciJiaspp., probably including F. subgothica, Haw., F. annexu, 
F. glndiaria, Morr., and F. jnadifera, Gn., 72. Of 11,222 moths 
examined, 711 per cent, were males ; only in one species, Agrotis 
e-mgrmn, did the females equal or exceed the males. Of a total 
of 3,197 females captured, 58 per cent, were gravid, or 16'6 per cent, 
of the total number of moths examined. A great deal of information 
has also been gathered from various records of other observers upon 
this question ; this is summarised in a table showing that out of 
28,094 individuals, males constituted 55 per cent, and females 45 per 
cent. 

If it be assumed that the sexes exist in nature in approximately 
equal numbers, the investigations on which this paper is based are 
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said to show that the females taken at the light trap constitute 57 p Pt 
cent, of the assumed total of females, while the gravid females so 
taken amount to 33 per cent.* 

It is believed by the author that further investigations will adduce 
additional evidence to disprove the generally accepted theories on 
this question. 

Cotte (J.). The Value of the Coleopteron, Ghibcorus bipustulatus as 
a Destroyer of Scale-Insects,— Bull. Soc. Path. Vegetate Fran ce 
Paris, iv, no. 2, 1917, pp. 86-88. (Abstract in Mthly. Bull. Aaric, 
Intell. tfc PI, Dis ., Rome, ix, no. 7, July 1918, pp. 901-902.) 
[Received 10th September 1918.] 

Observations on the Coeeinellid, Chilocorus bipustulatvs, as an enemv 
of Chrysom-phahis dictyospermi, Alorg., which is becoming a serious 
pest in eastern Provence, show that while the scale is undoubtedly 
attacked by this beetle, it is not the preferred food. It was found 
that C. dictyospermi continued to maintain itself on a mandarin 
tree in company with Chilncorus bipiistalalas, while the Aphid, 
Tojropteru avrantn. Boyer, which tried to establish itself on the tree, 
was repeatedly exterminated by the Coeeinellid. Saissetia oleae, Beni,, 
and Pseadococcus admiidvm, L., were similarly little affected bv 
Chihitoms bigwslulalus, and it is evident that in the Nice district 
this beetle cannot be relied upon for efficient control of Chrysompludus 
dictyospermi, when the latter is present in large numbers. 

Del (tUkrcio (G.). Dysdercus seasselhli, sp. n., a Bug observed on 
Cotton in Southern Italian Somaliland. — L’AgricolUm Colonidt, 
Florence, xii, no. 1, 1918, pp. 5-20, 6 figs. (Abstract in Mthly 
Bull. Agric. Intell. & PI Dis., Ro-me, ix, no. 7, July 1918, 
pip. 902-903.) [Received 10th September 1918.] 

This paper describes a new cotton-stainer, Dysdercvs samelhti. 
from southern Italian Somaliland. 

De Stekaxi (T.). Megastigmus ballestrerii , a Hymenopteron living on 
the Pistachio Tree and Turpentine Tree in Sicily— Roll. Sludi 
Informazioni R. Giardino Colonials di Palermo, iv, no. 1-2, 
1917, pp. 101-131, 24 figs. (Abstract in Mthly. Bull. Agnc. hl° ] l 
<& PI. Dis., Rome, ix, no. 7, July 1918, p. 903.) [Received 
10th September 1918.] 

This paper reviews the various insect and Arachnid pests attackin'! 
the pistachio tree ( Pistaeia rera) and the turppntine tree IP. terebiimiis ) 
in Sicily, and gives a detailed account of the Chalcid, Megastigmus 
ballestrerii, Rond. The larva destroys the pistachio seed and in 191b 
cagsed a loss of more than 70 per cent, in some plantations. The 

* [This dpductj.oii from the figures giveD appears to be. ineoruet, since 
the assumed total ot females cannot properly be taken as halt tie ' c 
of the individuals (11,222) captured in the author’s experiments, 
actually caught 8,025 males, and on his own reasoning he imstassu 
the tlieoi etically available females to he 8,025 and not 5,011 ; this v 
reduce his percentages of 57 and 33 to 40 and 23 respectively. r.o.\ 
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morphology of the insect is described, with information as to its biology 
and habits" The author believes that its natural host is the turpentine 
tree and that it has gradually adapted itself to the pistachio. The 
method recommended for control of il. ballestrerii is the collection 
and bur ning of all infested pistachio fruit either on the plant or on the 
trround. All turpentine trees in or near pistachio plantations should 
be dealt with in the same manner, the quickest and most certain 
method in this case being the destruction of the female inflorescences 
in April and May. 

Ballou (H. A.). Feeding Habits of the Parasites of Hardback Grubs. 

Agric. News, Barbados, xvii, no. 425, 10th August 1918, 

pp. 250-251. 

This article reviews the literature on the subject of parasites of 
hardback grubs. With regard to the parasitism of Orycles taranius 
by Scoliid wasps introduced into Mauritius from Madagascar, it is 
pointed out that the difference between the method of feeding of the 
larvae and adults of these parasitic insects is of interest. While the 
actual feeding of the larva causing the death of some agricultural 
pest is rightly considered of great importance in estimating the work 
of the parasite, the very different habits of feeding on the part of 
the adults must be taken into account in any attempt to introduce 
these insects from one country into another, or to distribute them 
from one locality to another in the same country. The varied feeding 
habits of the adults of nearly related species make it necessary to study 
each species separately in this respect. The question of parasite 
introduction is now recognised as involving much more than the mere 
transportation of the adults from one place to another and liberating 
them in good condition. 

The Japanese Beetle in New Jersey.— Science, Lancaster, Pa., xlvii, 
no. 1234, 23rd August 1918, pp. 185-186. 

As the result of infestations by the Japanese hectic [Adoretus 
wnbmm tenuimacuhtus ] in parts of New Jersey, a quarantine Ls 
proposed in order to prohibit the shipment from this territory of 
green sugar-corn, ripe tomatoes and ripe peaches. 

This beetle, introduced during the last 5 or 6 years in soil round 
the roots of iris, presumably from Japan, has thoroughly established 
itself, the area of infestation involving approximately 25,000 acres. 
It is a general feeder, attacking the grape, peach, plum, apple and 
cherry, as well as many ornamental plants, and feeding freely on a 
variety of weeds. It also injures t-he sweet potato and other vegetable 
crops, especially sweet corn, the beetles penetrating into the tips of 
the ears, in a similar manner to the common com ear-worm [Helwlhis 
obsokta], thus rendering possible its easy and wide distribution. 

Ball (E. D.). Leaf Burn of the Potato and its Relation to the Potato 
Leaf -Hopper. — Science, Lancaster, Pa., xlvifl, nS. 1234. 
23rd August 1918, p. 194. 

A careful study of the potato-growing areas in the northern part 
of the United States, where there has recently been a remarkable 

(C514) 
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outbreak of leaf-bum, has shown that in every case the injury Wa , 
m direct proportion to the number of leaf- hoppers (Empoasm mat,, 
Le B.) present. The nymphs, feeding on the under-sides of the leaves, 
first produce a wrinkling of the whole surface, with a slight upward 
rolling of the margin, and then the marginal burning appears. 

In cage experiments, typical leaf- burn was produced in 4 days, 
the marginal burn being often so definite as to suggest the injection 
of some substance, rather than the mere mechanical extraction of 
the sap. 


Carr (E. G.). An Unusual Disease of Honey Bees .—Jl. Eton. Entm.. 

Concord, N Jt xi, no. 4, August 1918, pp. 347—351. 

A disease, first brought to the notice of the Department of Apian- 
Inspection i’ll June 1915, appeared in 1917 in an alarming manner in 
well kept apiaries in New Jersey and many other States, as well as m 
Canada, . 

The disease, which resulted in the death of thousands of bees of 
a good stock, was at first thought to he due to poisoning from a 
contaminated watering place, but no definite conclusions were reached. 
The abdominal contents of affected bees were found to be watery 
and to give off an unpleasant, somewhat pungent odour, workers, 
drones and even queens being similarly affected. The condition-! 
characteristic of the bee disorder known as paralysis were absent, 
and the brood within the hives appeared to be healthy. An abnormal 
condition in the hives was the great abundance of stored pollen and 
the unusually small amount of unsealed honey in the combs. From 
this fact, and from the fact that the appearance of the disease coincided 
with a period of dull weather, while ensuing fine weather earned its 
disappearance, it was believed that the bees were suffering from a 
digestive disturbance caused by a diet containing an excess of rutin- 

The striking similarity between the symptoms of this disease and 
those of Isle of Wight disease, thought to be caused by NimmW- 
which also affects the digestive system, further supports the 'theory 
that this disease is due to improper feeding and is thus preventable 


Paddock (F. B.). Foul Brood Eradication Work in Texas.-- JlEcai. 
Entom., Concord, N.H., xi, no. 4, August 1918, pp. 351-3 j^. 

The foul-brood inspection service established in Texas under the 
law passed in 1913 has resulted in a state-wide co-operation 
beekeepers and a general improvement of 50 to 7o per cent, 
efficiency of the industry. In some few counties fou W ^ 
been eliminated, and in many more the disease will be stamp 
in a very short time. 

Holland (E. B.) & Buckley (J. P.). Calcium Arsenite and Arsenate 
as Insecticides.— *7 J. Econ. Eniom., Concord , NM, x, 
August 1§18, pp. 354-357 . . te ds 

The present intensive production of orchard and garden crops ^ 
towards a maximum consumption of arsemcals m con _ ^ 

eating insects, with a corresponding scarcity of lead a 
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irfiult of this will bo t.he appearance on the market of cheaper and less 
reliable arsenieals, such as calcium arsenite and calcium arsenate. 
The requisites for an insecticide that is to be applied as a spray are : - 
toxicity to the insect and non-toxicity to the plant ; adhesiveness 
under all weather conditions : fineness of particles and low specific 
‘Tftvitv to ensure a high power of suspension and uniform distribution ; 
ability to indicate the leaf-surface covered : and reasonable cost. 
U1 arsenical compounds are poisonous, though, as a rule, the lower, 
or arsenite salts are 'more active than the higher, or arsenate ones. 
Arsenic that is soluble in water, or that has been rendered soluble 
by atmospheric agents, has a corrosive action on foliage to the extent 
of entire defoliation in severe cases. Therefore an arsenical must 
be insoluble and stable in water or in whatever liquid vehicle is used 
for its application. 

These conditions arc fulfilled by calcium arsenite, which, with excess 
of lime, has a good power of suspension, and by flic deposition of a 
white film readily indicates the leaf-surface covered. 

The use of sodium arsenite, on the other hand, by inexperienced 
persons cannot be recommended, owing to its solubility. 

Acid calcium arsenate is soluble in water but practically insoluble 
in lime water, which indicates that its safe application necessitates 
an admixture with Bordeaux or strong milk of lime. It contains 
a high percentage of arsenic, and may serve in many instances as a 
substitute for acid lead arsenate during the present emergency. 
Experiments to test its efficiency are in progress. 

.Moore (W.). Fumigation with Chlorplcrin. — Jl. Econ. Entom., 
Concord , N.H., xi, no. 4. August 1918. pp, 357-362. 

The fact, that chlorpicrin, though rather a volatile compound, is 
extremely toxic to insects [see this Review , Ser. B, v, p. 174] has 
raised the question of its possible use in the fumigation of grain and 
clothing. Its value as a. fumigant for destroying the body louse 
(Pediculvs humanus) and its eggs lias also been recorded [see this 
Review, Ser. B, vi, p. 189J. 

The advantages in t.he use of chlorpicrin, as compared with carbon 
bisulphide, are : -that its toxicity, molecule for molecule, is about 
283 times as great as that of carbon bisulphide ; its use, unlike that 
of the highly inflammable, carbon bisulphide, is not dangerous under 
normal conditions, though it, too, may be exploded when heated ; 
owing to the severe irritation caused to the eyes, nose, and throat by 
minute quantities, there is very little risk of an injurious amount 
being inhaled, while carbon bisulphide, though unpleasant, may be 
inhaled in sufficient quantities to cause death ; its vapour, being 
about twice as heavy as that of carbon bisulphide, which, in its turn 
is about 2'5 times heavier than air, is particularly suitable for the 
fumigation of grain owing to its being able to sink down through 
large masses. 

Experiments on the last point have proved that one half pound ot 
chlorpicrin per 1,000 cubic feet will prove destructive to Bruchus 
obtectus, Say (bean Bruchid), Sitotroga cereakUa, Oliv. (Angoumois 
grain moth), Pbdia intermmdSa, Hb. (Indian meal moth), and 
Ephestia kiihnielh, Zell. (Mediterranean flour moth), but is not sufficient 

(C614) _ »2 
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to kill T ribolium confusum, Duv. (confused flour beetle) at greater 
depths in the flour than one inch. For this beetle it is necessary t, } 
use as much as 1 to 2 lb. per 1,000 cubic feet. To obtain similar 
results with carbon bisulphide in fumigation boxes from 3 to 81b 
at a temperature above 65° F. must be used, while chloTpicrin giv es 
good results at a temperature below 60° F. The experiments also 
proved that chlorpicrin is more likely to cause injury to germination 
than is carbon bisulphide, but that no injury results from normal 
doses if the grain is dry and is thoroughly aired after fumigation 
It is able to penetrate through fifty-pound sacks of flour in twenty-fom 
hours at a temperature of 70°, killing all the insects, but exertino 
a slightly injurious influence on the baking qualities of the flour' 
When free from impurities of chlorine and nitrogen peroxide, chlorpicrin 
will not injure dress fabrics or affect their colour. 

Although at present unobtainable, it is expected that after the War 
chlorpicrin will be retailed at a lower price than carbon bisulphide 
and though it can never be used on a large scale owing to its irritatin ' 
properties, it may prove of value for the fumigation of small quantities 
of grain or seeds and of grain samples, for the destruction of ant, nests 
etc., and in small doses against mosquitos in yellow fever regions. 

Parker (J. R.). The Life-History and Habits of Chloropisca glabra, 
Meig., a Predaceous Oscinid (Chloropid).— Jl. Boon. Entotr,,, 
Concord, N.H . , xi, no. 4, August 1918, pp. 368-380, 1 fig. 

The fact that the larva of Chloropisca glabra, Meig., is predaceous 
upon the Aphid, Pemphigus betae, Doane, is of interest, not only on 
account of its economic importance, but because it constitutes a habit 
new to the vegetable-feeding family Oscinid.ae. Forms allowing 
the transition from vegetable to animal feeding are Grnrax cmclm, 
the larvae of which feed upon moulted insect skins, and Botambia 
darlingtoniae, the larvae of which feed upon the dead bodies of insect 
victims of the pitcher-plant. 

Chloropisca glabra , of which Chlorops assimilis, Macq., is now 
considered a synonym, is a very abundant species throughout North 
America ; it also occurs in Europe, Africa, and South America. 

The adults emerge from over-wintering puparia during May and 
early hr June, and seek grassy or weedy places, being specially attracted 
to those that are slightly shaded, though many can be seen crawling 
over the foliage of shrubs and trees. Pairing does not take piece 
till the first week in July, and opposition occurs towards the end 
of the same month. The eggs are laid singly, being deposited in 
cracks in the soil around the base of sugar-beet plants and Chermpodivn 
album, only occasionally being found attached to the stem of tie 
plant. The females, in selecting plants around which to oviposit, 
show remarkable ability in picking out the plants infested with root- 
aphids. The incubation period is from 3 to 6 days, and possum 
longer during cold, wet weather. The larvae are extremely sensitive 
to light ahd eAemal disturbance, and hence have never been observed 
feeding on root-aphids in the field. In the laboratory it was foun 
that only full-grown or nearly mature Aphids were attacked, the so 
body contents being sucked out till only the empty skin ren j am ^ 

Pupation is preceded by Inactivity and a shortening of the b )< 
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the larval skin not being shed, but becoming the outer covering of 
the puparium, the process being completed in about 3(1 hours. The 
pupal period generally lasts for about nine months, beginning some 
time in August, it being in this stage that the insect hibernates. There 
is only one annual brood, though in warmer parts of the, country and 
at lower altitudes it is quite probable that C. glabra is double-brooded. 

It is certain that C. glabra is by far the most effective insect enemy 
of Pemphigus betas, the worst pest of sugar-beet in Montana, its larvae 
acting as a very important check and in many instances destroying 
entire colonies. 


Felt (E. P.). New Gall Midges (Dipt.).— Jl. Earn. Entom., Concord, 
A I.H., xi, no. 4, August 1918, pp. 380-384. 

The species dealt with in this paper include : -Thecodvplosis cockereUi, 
sp. n., widely distributed in Colorado and forming irregular enlarge- 
ments of the needles of Pinus edidis ; Mycodiplosis packardi, sp. n., 
and Retinodiphsis albitarm, sp. n., reared front Pinus strobus infested 
with Parhannonia pirn. 

Drake (0. J.). A New Corn Insect from California (Heteroptera).— 

Jl. Eton. Entom., Concord, N.H.,xi, no. 4, August 1918, p. 385, 

Vorythuca estigi, sp. n., a Tingid or lace-bug infesting maize (Zea 
mays), the leaves of which are injured by both nymphs and adults, 
is here described. An allied species, C. dislincla, 0. & D., has been 
recorded in Montana upon maize, lettuce, parsnip, beans, lupins, 
turnip, squash and Balsammhbza, and in Utah upon Carinas 
hnceolatus. 

Felt (E. P.). Apple Tent Caterpillar Parasites.— Jl. Econ, Entom., 
Concord, N.H., xi, no. 4, August 1918, p. 386. 

Cocoons takeiyfrom a nest of the apple tent caterpillar [Malacosoma 
americana ] proved to be those of Amorphota orgtjiae, How., and the 
parasite reared from them Olacastes ■periliti, Aslim. Both these 
species have previously been recorded as parasitising Hemerocampa 
leumtigma, S. & A. 

Parks (H. B.). Notes on Eleodes Iricostata, Say. Jl. Econ, Entom., 
Concord, N.H., xi, no. 4, August 1918, p. 388. 

An infestation in the spring of 1918, which reached a maximum at 
the end of April, proved to be due to Eleodes Iricostata [see this Re view, 
her. A, vi, p. 307], The injury caused by the larva, while generally 
resembling that of cutworms, also consists in the cutting off of the 
buds and leaf-stalks of large plants. The crops most severely attacked 
arc : - Radishes, cabbages, onions, tomatoes, potatoes, maize, and 
sugar-cane. 

Most gardeners have been satisfied with the resulte obtained from 
the use of poisoned bran mash, Paris green giving better results than 
lead arsenate. The adults may be found in old or heavily pastured 
fields, from two to a dozen or more under each pile of dry manure, 
giving rise to the idea that this pest may be introduced with barnyard 
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manure. The adults have a peculiar habit of sunning themselves 
on ant-hills during the warm days of winter, pointing to the existence 
of some connection between this beetle and ants, the adults being 
always more abundant near ant-hills than elsewhere. The, larva works 
at night and on cloudy days and owing to its voracious appetite and 
omnivorous habits it has been called the Kaiser worm m central Texas. 


A Manual of Dangerous Insects likely to be introduced in the United 
States through Importations. V. S. Dept. Agric., Washburn >, 
D.C.. 15th August 1917, 256 pp., 50 plates, 107 figs. [Received 
16th September 1918.] 

This valuable manual, which is edited by IV. Dwight Pierce, has 
been prepared by the U.S. Bureau of Entomology at the request of 
and in co-operation with the l 1 ederal Horticultural Board, to supplv 
such information as is required by its officers and others in the enforce- 
ment of quarantines and the safeguarding of the country against 
foreign insect pests. The plants yielding vegetable products are 
arranged alphabetically under the American common name, with the 
scientific name attached, and a brief sketch is given of each of the 
more important insects attacking these. It is pointed out that 
inspectors should not attempt to make final determinations by the 
use of this work : the book merely indicates the insects likely to be 
found with importation?. References are given under each species 
to such foreign literature as aff ords the best or most easily available 
source of additional information. Inspectors finding important 
insects not already familar to them are. requested to transmit specimens 
immediately to the Bureau of Entomology at Washington. The 
scientific names used throughout the manual are those current in 
European literature, though many of these will undoubtedly be changed 
as the result of future studies.* ' A list is given of over 100 important 
insect pests that, have been introduced in the past ; many hundreds 
more are mentioned that are liable to be introduced at any time, 
The lists of insects included in the manual are necessarily incomplete; 
manv important introduced species are omitted because they are now 
so generally distributed that the importation of a few additional 
individuals will have no effect upon existing economic conditions. 
Frequently the literature on dangerous species is so meagre as to 
make it impossible to determine the importance of the pest. 1 te 
handbook is well illustrated. 


Jones (T. H.). The Southern Green Plant-Bug. -V.S. Jkft. 
Agric . , Washington, D C., Bull. no. 689, 30th July 1918, 2f pp, 
14 figs. 

Nezara viridiik, L.. known in Louisiana as the southern green 
plant-bug, severely injures various vegetable and cultivate P 
in. the southern portion of the cotton belt of the Um ]*f L , ’ 
particularly attacking tomato, beans, potato, sweet potato, ^ , 

♦[The generic name Mylabris, Geoffr., is used in this TP’HS 
and bean Bruchids, but this is incorrect; Geoffrey l " * ^nol 
did not adopt the binomial system of nomenclature and n blister 

be accepted... Mylabris, F„ should properly be applied to me 
beetles. — En.] 
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mustard and turnip. Young shoots and developing fruit are injured 
hv the adults and nymphs, which puncture the plant tissues and 
extract, the juices. Eggs are laid in clusters on the under side of the 
haves, the incubation period in the insectary being 5 days. There 
are five nymphal stages, development during the summer being more 
rapid than in autumn. Eggs have been found in the field in Louisiana 
as early as 13th April, and as late as 8th November ; and in that 
latitude four generations may develop in a year. Adults are found 
hibernating during- the winter months, hut also occur in the field 
during mild weather. The Tachinid, Trichopoda pennipes, F., was 
found to be parasitising about 25 per cent, of the adults of N. viridula 
collected. Occasional instances have been observed of N. viridula 
being preyed upon by the Pentatomids, Pod bus maeidiventris, Say, and 
Eiilhyrhync.hiis floridanm, L., and bv the Bembeeid wasp, Bieyles 
i pmdrifasciata , Say. 

Contact, insecticides, in order to be effective against A', viviimb, 
have to be used in such strength that injury to the plants is very likely 
to result. It is considered that hand-picking is the most satisfactory 
control measure when valuable vegetable crops are severely attacked. 
As adults are frequently found congregating on turnip and mustard 
in late autumn, it is suggested that these or similar plants might 
serve as a trap-crop. 

The Small Cabbage Moth. — Queensland Agiic. Jl., Brisbane, ix, no. 6, 
June 1918, pp. 204-206, fi figs, [Received 12th September 1918.] 

This paper deals fully with the life-history of and remedies against 
the cabbage moth [Plutella >naeuli[iennvi\ in the hope of a united 
effort being made to limit its ever-increasing numbers. 

The insecticide most strongly recommended consists of : -Gas or 
coal tar l gal., soap 2 lb. , water 180 gals. ; or if required for 
use in small quantities, the formula may read :- -Gas or coal tar, 1 j, or 
} or | bottle ; soap, 9 or 5 or 2| oz. ; water, 50, or 25 or 10 gals. It is 
best, to spray with this mixture when it is freshly made, care being 
taken to reach the under-sides of the leaves. 

I i-LiNGwoRTH (J. F.) & Jarvis (E.). Predaceous Enemies of the 
Sugar-Cane and their Parasites. — Queensland Agrie. Jl., Brisbane, 
ix, no. C, June 1918, pp. 229-230. [Received 12th September 1918.] 

Cultural measures recommended against the sugar-cane grub 
[Upidwtu albohrla] arc : (1) cultivation of the cane during summer 
weather, followed immediately by ploughing the cultivated areas ; 
(2) late planting and persistent cultivation during the period of 
imposition and for a few weeks subsequent to the disappearance 
of the beetles ; (3) ploughing or fallowing land in December ; and 
(4) covering the ground densely with Mauritius beans during the 
flight of the beetles. . 

An enemy previously reported as preying on grubs of L. Jrenehi is 
probably a species of Phaseobgab. From the analysis ef stomach 
contents of the bandicoot it is probable that it is another such enemy, 
and not, as is sometimes supposed, a source of damage to cane stools. 

from information received from the Queensland Mpseum it is 
stated that the common digger-wasp, hitherto knowmasDiefis/omosa, 
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'has been identified by Mr. R. E. Turner as Cumpsomeris tasmaniemis 
Sauss., the true D. formosa not occurring south of Cairns. The, cant 
grubs parasitised by both Cumpsomeris radula and C. tasnumiensii 
are chiefly those of L. albohitla , additional hosts being Anoph/nathm 
hoisdvvali, Lepidiota frenchi , L. rutliei and L. crndata. Those used 
at the insectary during March for the propagation of these parasites 
were tliird stage examples of L. alhohirta. 

The method adopted consisted in confining digger parasites separated 
in metal cages bolding about 15 cubic inches of soil, the grubs with 
attached eggs being removed morning and evening and placed j B 
shallow wooden trays containing cells formed of moist compacted soil. 
A convenient size of tray was found to he 16 inches by 13 inches, 
which allowed room for 60 cells, and when full, the trays were stacked 
so that the bottom of one formed the roof of the one below, leaving 
just enough room for the larvae to spin their cocoons. 

From data obtained in the field it has been proved that third-stage 
larvae of L. frenchi, L. alhohirta, and a few of L. rathei, derived from 
eggs deposited in December 1916, have during the past sixteen 
months been feeding in virgin soil on blady-grass and other cereals. 


Urich (F. W.). Thrips. Black Ants and other Insect Pests of Cacao 
in Grenada, with a Note on Coconut Disease. — Kept, presented k 

the Govt, of Grenada, Trinidad, 1918, 23 pp., 6 tigs. 


Heliothrips ( Seknothrips ) nibrocinctas occurs on every cacao estate 
in Grenada, but is particularly abundant in the south and west. In 
the author’s opinion this is due to lack of shade on the western part 
of the Island, and he considers that growers will have to choose between 
more shade or more spraying to control the thrips. Cacao is most 
severely injured in respect of the foliage, which frequently drops off, 
but the pods arc also affected, becoming discoloured so that it is 
impossible to distinguish the ripe from the unripe ones, Eggs are 
laid by the female in the tissues of young leaves, the incubation period 
lasting 3 or 4 days. In cacao, oviposition occurs in pods that arc 
nearly mature, the larvae require about 9 days to develop, then 
enter a pre-pupal state lasting 24 hours, followed by a pupal period 
lasting 48 hours. The females, which may live for several weeks, are 
parthenogenetic for several generations, a few males occurring gem rally 
at the end of the year. As the generations are continuous, the inert" e 
of thrips is rapid ; other food-plants that are restricted to certain 
seasons for putting out new leaves and thus fonn continuous breeding 
grounds are galba, hog plum, mango, guava, avocado, almond, maiware 
apple, cashew and roses. New shoots on cacao appear at the beginning 
of the rainy season and it is then that thrips begin to multrp j <® 
the cacao trees, the maximum appearance being just after the heav) 
rains of May and June. A certain degree of moisture seems to oe 
necessary for the development of thrips ; at the height o e • 
season they are at their lowest ebb, although the damage done y 
may be most apparent at that time. A table illustrates the seas _ 
history. Thrips are naturally controlled to a certain ex en 
heavy showers of rain and by excessive drought. In Grena ^ 
larva of a jace-wdng fly and in Trinidad several species o ® 
hugs ^exercise some measure of control, hut these do no 
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themselves to thrips and generally appear after the worst damage has 
been done. It is suggested that the introduction o£ some of these 
from Trinidad should be tried. A predaceous thrips has been observed 
in Grenada, but is not sufficiently numerous to be important. The 
practice of encouraging black ants for the control of thrips is a great 
mistake as the numerous scale-insects and mealy-bugs that they 
foster on cacao are very injurious. 

Artificial control of thrips, which is a necessity for cacao growers, 
should consist of spraying three times, at one month’s interval, with 
Bordeaux mixture 5 : 5 : 50, to which is added nicotine sulphate 
1 : 1000. The most important spraying is the first, which should 
he made just after the heavy rains. Kerosene emulsion is not 
recommended and should be used only in an emergency. The most 
suitable spraying machinery is described, and a table shows the 
increased yield of cacao from sprayed as contrasted with unspraved 
trees. 

Cremasiogaster brempinosa var. minutior (black, or acrobat ant) 
should be controlled by cutting away and burning all dead twigs 
and branches containing nests, and cutting out of the trunks of 
trees all nests and dead wood .and loose bark. Crude petroleum 
should be applied to any cleaned-out part of a tree. Another method 
that has given success with the Argentine ant [Iridomyrmex humilis] 
in Louisiana consists in feeding the ants with weak solutions of arsenic 
which are strong enough to kill the larvae ; it is suggested that 
experiments should be tried on these lines. Cacao trees are also 
injured by certain beetles; the usefulness of lizards in controlling 
these pests and the need for their protection is emphasised. 

Coconuts in the Island are frequently injured by scale-insects, 
particularly Aspidiotus destructor, but these are generally kept within 
bounds by their natural enemies, provided that ants are kept from 
the trees. If necessary, a spray of 1 part commercial lime-sulphur to 
15 parts water should "be applied. The soil where coconuts are grown 
should be carefully drained, tilled and manured. 

The last section of this report, which is intended for the guidance 
of the small proprietor and is issued as a separate paper, gives in a 
popular form the information contained in the first part and includes 
directions for spraying and instructions in preparing Bordeaux and 
other popular mixtures. 

Smts van Burgst (C. A. L.). De oeconomische Beteekenis der 
Sluipwespen. [The Economic Importance of Ichneumonids.] - 
Tijdsdhr. Plantenziekkn, Wageningen. xxiv, no. 3, May 1918, 
pp. 116-122. [Received 3rd September 1918.] 

The Phytopathological Service at Wageningen is investigating 
Ichneumonid parasites of Rhyacimia ( Ecetria ) buoliam (European 
pme-shoot moth), which causes severe injury to young pines in Holland, 
and in the present article some notes arc given concerning the value of 
these parasites. In nature an Idmeumonid sometimes fads to attack 
an insect under conditions where parasitism seems probable, and 
furthermore, in a given region the various species parasitising a given 
insect occur irregularly. In one year one species is the^predominant 
parasite and in another a different species plays this role. In the 
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author’s opinion there can scarcely be any doubt that individual 
insects mav also be immune from attack. These circumstances 
explain why Ichneumonids often prove unsatisfactory as a check 
.When reared in captivity, their increase is usually far from rapid, and 
the individuals thus obtained are inactive when released among 
host-insects. In spite of these limitations Ichneumonids still pl a y 
an important part against insect pests ; for instance, an outbreak of 
Rhyaaonia ( Evetria ) minetta, L., in north Brabant was cheeked in 
this manner some years ago, 98 per cent, of the galls collected during 
the last year of the outbreak being parasitised, probably bv Glypia 
rcsinmw, Htg., and J lmrocentws abthmimlis, F. 

Spremger (A. 31.). De Bestrijding van Insecten met Arsenicum- 
praeparaten en het Gevaar voor de Bijenteelt. [The Use of 
Arsenicals against Insect Pests and the Danger to Bee Farming.] 
— Tijdschr. Phnlenziekten, Wageningen, xxiv, no. 3, May 1918; 
Bijblad, pp. 21-23. [Received 3rd September 1918.] 

The spraying of fruit trees in blossom appears to be highly successful 
against insect pests, but the arsenical preparations used are dangerous 
to bees and many swarms have beeu destroyed owing to the drippings 
from the trees contaminating the Leguminosae growing beneath 
them. In 1918 bees in the currant plantations of Zeeland were killed 
by the Urania green solution employed against Plenums ribesii 
(Nemalvs venlricosns) (currant and gooseberry sawfiy), It is therefore 
important to find an efficacious insecticide which will be, harmless 
to Dees. Barium chloride has been placed on the market under the 
name of “ Ventricosus-powder ” and a 2 per cent, solution is said 
to destroy the pests without affecting bees. This remedy is not, 
however, a new one, nor does it appear to be harmless, as bees fed 
with honey containing 2 per cent, of barium chloride seemed to be 
affected thereby. 

HitzemaBos (J.). Aardvlooien, [Flea Beetles.]— Tijdschr. Plante* 
ziekten, Wayeningen, xxiv, no. 3, May 1918 ; Bijblad, pp. 3640. 
[Received 3rd September 1918.] 

This is a popular article and states that a good method of combating 
these pests is to strew infested fields with sand with one-fifth of its 
volume of petroleum added and well mixed in. This repels the insets 
for about five days, by which time the young plants should be able 
to resist attack. If this is not the case, the treatment must be repeated. 

Schenk (P. J.). In en op den Bodem levende Plantenvijanden, I. 

[Plant Enemies living in or on the Ground. I.} -Tijdsck. 
Planter! zMten, Wayeningen, xxiv, no, 4, July 1918, pp. 149 lo., 
2 figs. [Received 3rd September 1918.] 

This paper deals with the following Melolonfhids occurring in 
Holland : JleHmtha meklontha, M. hippocasiani, AmpnmUS 
( Phizotroyus ) solslitialis, PotyphyUu fullo, and PhyUoperlha 
ill. mebhtdha is found chiefly in the eastern provinces, '' 

M. hippocasiani is more limited to the western ones, ihe o ^ 
species is mflinlv responsible for outbreaks recorded ; it is sa> 
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complete its life-cycle in three years, and If hippomsluni in four. 
Ill certain districts, as for instance along the Rhine near Arnhem- 
Wageningen, so-called May-beetle seasons occur every three years. 
Hitzema Bos is of opinion that the large numbers of beetles constituting 
an outbreak have a numerous progeny, which however only appear 
three years later. Though there are still many beetles to be seen 
in the year following an outbreak, their newly hatched larvae arc 
handicapped by the presence, in enormous numbers, of strong, one- 
year-old larvae descended from the adults of the outbreak year, and 
most of them finally succumb to the resultant unfavourable conditions. 
Oudemans also refers to the cannibalism of the larvae, bv which the 
younger individuals fall victims to older and stronger ones. This would 
naturally tend to conserve a difference in numbers that has once been 
established. Amphiimlhis solstiliulis occurs ill the eastern provinces, 
the adult feeding on the leaves of various deciduous trees and on 
pine needles of the preceding year. The larva attacks grass roots 
and also injures rye. Polyphylh folk is usually found in sandy 
neighbourhoods, especially on the North Sea dunes. It feeds on the 
young pine needles, as well as on those that are one year old, and also 
attacks deciduous trees. Its larva feeds on grass roots and severely 
injures the beach grass largely grown to protect the dunes. The 
roots of pine, Robinia -ptemamcui and lurch also suffer, and young 
trees may be killed. Collection appears to be the only method of 
checking this beetle. Pfiylloperlha horlicnb, occurs ill the drier districts 
and appears above ground towards the enrl of May and early in July. 
It feeds on the foliage ot oak, beech and other deciduous trees, on 
young apple and pear fruits, and the stamens, pistils and buds oE the 
rose. The larva feeds on the roots of grasses, the life-cycle occupying 
one year. Remedial measures include jarring the plants, which' must 
be done earlv in the morning, and spraying with a poison such as 
lead arsenate or Paris green, mixed at the rate of 1 per cent, in a 1 per 
cent, solution of milk of lime. 


Stteltjes (D.). De Bestrljding van Aardvlooien. [Measures for- 
combating Flea-Beetles.]- T ijdschr. Phutenziekten. Wageningen, 
xxiv, no. 4, July 1918; Bijblad, pp. 43-44. [Received 3rd 
September 1918. | 

About 1919 the author began some experiments with trap-plants for 
Uea-bcetles and this method has continued to prove .successful. 
Ijepidmn satimin was chosen for the purpose and was planted between 
rows of cabbages of different kinds. Other growers who tried this 
plan also reported very favourably upon it. L. sativum grows rapidly, 
so that the beetles are quickly attracted ; it* need not be feared as a 
weed, and its seed is cheap. 


Maarschalk(IL). Musschen en Appelbloesemkevers. [Sparrowsand 
Anthmomus pomorum.] Tijdschr. Pliinlenziekten. Wageningen, 
xxiv, no. 4. July 1918: Bijblad pp. 45-46. [Received 3rd 
September 1918.] • 


This note points out that sparrows are not without their uses in 
orchards, for they have been seen to search for and destroy the larvae 
of Avfkonomm pomorum infesting apple trees. 
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Paoli (G.). Campagna antiaeridica ib Capitanata nel 1917. ^ 

Campaign against Locusts in Capitanata in 1917.]— 
Ministeri Agricohura, Industria, Commercio, Lavoro, Jfogj 
Parte non ufficiale, Year xvi, vol. ii, Ser. B, no. g_j’ 
November-December 1917, 5 pp., 1 map. [Received 2nd 
September 1918.] 

The campaign against Doctostaiins maroccanus in Capitanata 
(province of Foggia) was begun in 1916 . As no definite information 
could be obtained as to the areas where the eggs had been deposited 
about 5 tons of Cresosol and a number of sprayers were obtained for 
the campaign against the adults in 1917. The appearance of these 
was reported on 5th May and spraying with a 5 per cent, solution of 
Cresosol was at once begun, the strength of the solution being increase! 
to 6, 7 and 7£ per cent, as the. locusts grew older. The stock of 
Cresosol was exhausted on 19th May and sodium arsenite had to be 
substituted, in solutions of 1. 2 and 3 per cent, strength. Spraying 
was effected with Cresosol to kill masses of locusts and with sodium 
arsenite to establish protective zones. Where water was not obtainable 
in the neighbourhood, bran with the addition of 3 per cent, sodium 
arsenite was used and proved very satisfactory. Bags of poisoned 
bran were sent to small growers who required assistance. Cloth 
barriers handled by gangs of women were also used for dealing with the 
young adults, but were given up later on. The first deposition of 
eggs was observed on 22nd June and an accurate survey was made over 
an area of about 36 square miles. In one locality D. ntarocttm 
was not found, but CaUipiamtis, Oedipoda and Stenobotkm were 
represented. 

Cresosol has the disadvantage of injuring the rubber and leather 
parts of the sprayers, while the prolonged handling of sodium 
arsenite causes inflammation and burns. Spraying furthermore 
requires a considerable quantity of water, which is not always 
available. Poisoned bran gave excellent results and eliminated this 
difficulty. 

As a preventive measure for the 1918 campaign, the early destruction 
of the eggs is advised. Cresosol is not recommended for the reasons 
given, but the sodium arsenite spray and especially poisoned bran 
should he employed. 


Poktek (C. E.). Nofas breves de Entomologla agricola. [Brief hotel 
rewarding Agricultural Entomology.]- Andes Znol AjMcm, 
Santiago de Chile, iv, no. 3, 30t.h September 1917, pp. «-«• 
[Received 5th September 1918.] 

.This is the second note of a series on this subject [see this Sem, 
Ser. A, vi, p. 429]. From one locality orange leaves were receiv 
infested with the scale-insects, Upidosaphes beckii, Newm., (Mp* 
pludus aonidum, L., and Hemkkmmspis aspidistras, Sign. 1 • 

is new to Chile and must be a recent introduction, the e ; 
Cahtenms qhiknsis, was abundant in various parts of t e c 
in 1916. 
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da Matt a (A. A). Larvas de Lepidoptero perjudiciaes ao Genero 

Citrus. [A Lepidopterous Larva injurious to the Genus Citt^gi] 
—Amies Zool. Aplicada, Santiago de Chile, iv, no. 3, 
30th September 1917, pp. 47-51, 1 fig. [Received 5th September 
1418.] 

This paper deals with the butterfly, Papilio idaeits, infesting 
ritrus plants in Brazil. The caterpillars are gregarious and are easily 
found on Aurantiaceae, especially orange and lemon trees. The 
eggs are attached to the leaves in groups and the caterpillars hatch 
out in 8-10 days. In the final stage, about 20-25 days later, they 
abandon their gregarious habit. The pupal stage lasts 18-22 days. 
Spraying with a petroleum soap emulsion is advised when the cater- 
pillars arc young. At a later date they must be collected. AH leaves 
hearing eggs must be picked and destroyed. 


Lizer (C.). El Polisulfuro de Calcio. [Calcium Polysulphide.}— 
Amies Zool. Aplicada, Santiago de Chile, iv, no. 3, 30th 
September 1917, pp. 51-52. [Received 5th September 1918.] 

The following data are given regarding the preparation of calcium 
polysulphide spray solution To obtain the maximum of polysulphide 
the mixture must not be boiled for more than 60 minutes : 50 to 60 
minutes is the correct time. The maximum of Ca8.,0, occurs in 
30-15 minutes. Density is no guide to the percentage of "polysulphide. 
The olive green colour of the residue from the lime-sulphur mixture 
is entirely due to the iron content in the lime. The solution must 
be used fresh or stored in air-tight containers. Of the three formulae 
analysed, that of Savastano [sec this Review, Ser. A, ii, p. 412] contains 
most polysulphide, as the proportions of lime and sulphur are most 
correct. The needle-like crystals that occur in concentrated solutions 
cannot have the composition alleged by Van Slyke, Hedges and 
Bosworth. They are almost cegtainlv an oxygen compound with the 
addition of water of crystallisation. 


Maki (M.). Taiwansan Kebuka-aburamushi oyobi sono Isshinshu ni 
tsukite. [The Genus Trichosiphum in Formosa with Descriptions 
of New Species.]— Taiwan Nojiho [Formosan Agricultural Report] 
Formosa, no. 138, 31st May 1918, pp 9-17, 1 plate. 


The author describes four species of Formosan Aphids belonging 
to the genus Triehodphum, of which one is new to science, viz.: — 
Tnrhosiphum nigrum, Maki, on Quercus fomosana ; T. formosamm, 
Maki, on Psidhm gi/ayam, Rhedomyrtus tomentosa, Ficus retusa and 
F. wightiana ; V. nigrojascialum, Maki, on Quercus serrata, Q. mriabUis. 
and Q. formosam ; and T. UOwcarpae, sp. n., on Lithocarpns uraiam. 
A few remarks on the bionomics of these species are added. 


Abe (Y.). Kinkemushi no Sanji oyobosu Gaidoku. [Injury ‘to 
Silkworms by Caterpillars of the Gold Tail Moth .]— Sangyo 
Shimpo [Journal of the Silk Industry], TokyS, no'. 304, 1st 
•July 1918, pp. 890-894. 

In the spring of 1918 the author found that silkworms of the fifth 
utstar suddenly lost their appetite, and became inactive "and vomited 



a green fluifl as if they had been poisoned by insect powder or tobacco 
Some individuals also developed dark patches on the body. As the* 
symptoms differed from those of any known disease of silkworm, 
the author investigated the matter and succeeded in finding the tau ^' 
His attention was first, drawn to the fact that those who were handlim, 
mulberry leaves were suffering from severe irritation caused l,y 
caterpillars of the gold-tail moth, Ardor*!* chysorrhm, 1,. (fWfei 
similis. Euess.). Experiments were made on batches of silkworms fej 
on mulberry leaves that had previously been in contact with these 
caterpillars, while others were fed on clean leaves as a. control, and it 
was clearly demonstrated that the symptoms observed were due <„ 
the presence of these caterpillars. The urticating hairs of the eater, 
pillar mav he eaten by the silkworm or they may become attached t« 
its body by contact. In the former case vomiting is caused, while j B 
the latter dark patches appear on the. body. There can be little doubt 
that the so-called “ black-patch ” disease of silkworms, the cause of 
which has hitherto been unknown, is due to the urticating hairs 0 f 
Ardnmis rbysorrhneo. 

Nishikawa (I ). Sanji Hantenbyo no Genin to odorokubeki Kinkemusbi 

(. Porthesia similis. Fuess.) no Dokumo Sayo. [The Cause of 
“ Patch ” Disease of Silkworms and the terrible Urticating Hairs 
of the Gold-Tail Moth Caterpillar. Porthesia similis, Furss.j- 
Sangyo Shimpo [Journal of the Silk Industry], Tokyo, no. 305, 
1st August 1918, pp. 998-1003. 

The author lias come to the conclusion, independently of the 
experiment in the previous paper, that the so-called " patch” disease 
of silkworms is due to the urticating hairs of the caterpillar of the 
gold-tail moth, Aretornu chrysorrhoeu ( Porthesia similis). Dark 
patches are said to occur both in young and mature silkworms, though 
in the author’s experiments only individuals from the fifth instar 
onwards were used. Dark patches may be similarly caused on 
Theophila wandarmi, Moore, and Zamacra alhofaschm, Leech 
The intensity of the affection varies among different races of silkworms, 
the endemic race heing rather susceptible. 

Nishigaki (T\). Kurimushi no Riyo. [Utilisation of the Chestnut 
Caterpillar.] — Sangyo Shimpo [Journal of the Silk hdu dry), 
Tokyo, no. 305, 1st August 1918, pp. 1007-1009. 

The author states that Uchida of the Tochigi Prefecture has invented 
a method of preparing a kind of thread from the old cocoons of the 
Satumiid Moth, Dictyoploca japomca, Butler. He has obtained s 
special permit from the Imperial Government and contemplates 
making a textile fabric from it. Ttie moth is well-known as an injurious 
inject, that feeds on many forest and orchard trees, such as chestnut, 
camphor, pear, apple, etc. The cocoons are collected by means o 
a long stick with an iron hook on the top. As is usual in the c ® se [ l 
insects under natural conditions, the harvest of cocoons may fluctua 
greatly from year to year so that the possibility of continuous 
manufacture may be expected to he uncertain. The thread mai 
is also used as hair for dolls. 
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Ishikawa (T.). Ine Nika-Meichu Kujoho to shite Wara-niho 
Kakiharai ni Kansuru Chosa Kenkyu. [Researches on the Method 
of Raking Straw-Stacks, as a Control Measure for the Two- 
brooded Rice Borer.} -Tokuhetsu Holcoku [Special iJepr/J, 
Agric. Expl. Sta., Niigata, 25th July 1918, pp. 48, 2 plates. 

The system of raking the straw-stacks is considered one of the most 
effective measures for dealing with the serious lice pest, the two- 
brooded rice-borer (Chih simplex. BntL). and this report gives a 
detailed account of its value. It has long been practised amongst, 
farmers of the Kita-Kambara District of the Niigata Prefecture, and 
in 1901 it was recognised as very effective by the Prefectural Agri- 
cultural Experiment Station and is now generally encouraged. To 
carry it out the rice straw should be stacked as follows : First the 
vrotind should be covered with rice hulls or straw to a depth of five 
or six inches in circular patches 8 or 9 feet in diameter for protection 
against wet. Upon this foundation, sheaves are laid round the 
circumference of the circle with their tubble ends directed outwards, 
the centre being also filled up with other sheaves. This is done to 
the height of about 5 feet, the whole being held together with ropes 
and thatched with straw. 

For raking the heap, a special implement is necessary, two kinds 
of which are described and compared. Before raking the stack, 
the ground surrounding it should be covered with mats to catch anv 
larvae that drop from it. The work is done by two men, one on each 
side, who rake the sides of the stack as vigorously as possible, gradually 
travelling round it and making two complete circuits of it. This 
method, however, may be almost useless unless it is carried out at 
the proper season, i.c., when the mature larvae are migrating towards 
the surface of the stack to pupate, so that the accurate determination 
of this point is most important. In Niigata, except in special circum- 
stances, the period in i|uestion is from tile middle of May to the middle 
of June, and it has been found from experiments that after II a.m. 
and after 3 p.m. are the best, times of the day. The satisfactory 
results obtained with this method are shown in numerous detailed 
tables. 

Maki (M.); Boko-cho ni okeru “ Kattsau Kua ” ni tsukite. [On 

the “ Kattsau Kua” of the Pescadores.] -Nomehu Sekai [Insect 
World], Gifu, vol. xx, no. 250, 15th June 1918, pp. 1-8, 1 plate. 

The Capsid bug, HaUicus mintUus, Rent,., which is a noted sweet- 
potato pest in India, haa recently begun to ravage the Pescadores 
Islands. It chiefly attacks the leaves and stalks of the peanut, sweet- 
potato, water-melon, cucumber, pumpkin, cabbage, peppermint, 
‘xuffa cylindrica, Rhaphanus salims, Cmumis mdo, Brassica campestris, 
V igna sinensis, Phaseoh is vulgaris, Solarium mdongetm, GhrysmUhcm i mi 
sinense, Erythrma indica, Ficus retv.sa, Par.hyih.izus angidatus, etc. 
It appears to have several generations per annum^ and^the adults 
are present throughout the year. Outbreaks of this pest occur 
intermittently, the last serious one having been in 1916. Its appearance 
in large numbers has hitherto been considered to be due to the 
occurrence of exceptionally wet seasons favourable to its multiplication, 
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but the author has some evidence that drought has the same result 
as the insect is well able to withstand it, while its natural etieruie' 
are killed. There is no satisfactory remedial measure known thoi k 
kerosene emulsion with insect powder or tobacco extract may hr 
some use. 


Nishigaya (J.). Honnen Aomoriken no Heikwa ni Daihassei sera' 
Kashiwa-kemushi nl tsuite. [On the Caterpillars of LymaiUriu 
■mathura that appeared in Abundance on the Apple in ] 9] in 
Konchu-Sekai [Insect World], Gifu, vol. xxii, September 15t]i 
1918, pp. 13-20. 

Lijmantria mathura, Moore, which is known to feed on forest trees 
especially on Qnercus dentata, appeared in immense numbers in 
apple orchards of the Minamitsugaru District of the Aomori Prefecture 
in July 1918. The caterpillars defoliated many of the orchards 
of this apple-growing district to such an extent that in some places 
the trees were cut down for charcoal and the harvest lost. The 
caterpillar hatches from the end of May to the beginning of Jun P 
matures from the middle to the end of July and pupates from the cud 
of July to the beginning of August. The adult emerges in August 
and joviposits shortly afterwards. The larvae on hatching remain in 
a mass for 4 or 5 days and then begin to disperse. Whereas the gipsy- 
moth caterpillar [Lymantria dispar | does not exhibit a preference 
for apple foliage, the present species feeds chiefly at first on the vounc 
buds and later attacks the larger leaves of apple. The former caterpillar 
usually rests in cracks of the bark or at the base of a branch, while the 
latter shelters itself within the foliage. The adult- female of L. mathm 
is more active than that- of L. dispar, while the male is less so. The 
eggs are laid usually on pine trees, if there are forests of this 
tree near the apple orchard, and such trees should be examined for 
egg-masses. 

As regards remedial measures, since the caterpillars are still very 
small in the middle of June, spraying with any insecticide and applying 
adhesive bands to prevent them climbing the trunks are very effective, 
For the spray, kerosene emulsion (1 in 20) is good by itself, or mixed 
with insect powder (1 in 30), or with tobacco (1 in 20), or with fish-oil 
(1 in 20), the last- being the best of all. For adhesive bands tc or 
bird-lime is used. The collection of mature caterpillars and of pupae 
among the foliage is also of some value. 


Silvebthi (F.). Contribuzione alia Conoscenza del Genere Cenlrobia , 
FSrster. [A Contribution to the Knowledge of the Genus 
Centrobia, Forster.] Boll. Lab. Zool. Gen. Agrar . R. Scuola Sup. 
Agric., Portici, xii, August 1918, pp. 245-251, 4 figs. 

This paper re-describes the Chalcidid genus Centrob'Q, Forster. 
V. walkeri, Forst. , was taken in Italy from twigs of ^juercusrmr, 
from whicfl were also obtained specimens of C. walkeri, For> er, 
var. minor , nov. This variety also occurs on Quercus ilex. C. 
sp. n., is described from specimens taken in Italy from the haze 
(Gorylus avella/m). 
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van Halt. (C. J. J.). De Bescherming der Cultuurgewassen tegen 
nieuwe Ziekten en Plagen ult het Buitenland. [The Protection 
of Cultivated Plants against new Diseases and Pests from Abroad.] 
- Tijdschr . Teymamw, Batavia, ii, 1918, pp 62-95. [Received 
11th September 1918.] 

The title indicates the scope of this paper, which is a resume of 
present day knowledge on the subject. In the Dutch East Indies 
the importation of sugar-cane, tea seed and fresh fruit from Australia, 
and coffee seed from America, is under legislative safeguards, but a 
more general control of imported seeds and plants is required. 


Watson (J. R.). Thysanoptera of Florida— Florida Buggist, Gaines- 
ville, i, no. 4, & ii, no. 1, 21st March and 22nd June 1918 
pp. 53-77. [Received 24th September 1918.] 

All thrips are of potential economic importance, most of the species 
being plant feeders, while some are predatory on other small insects 
aud mites, one Florida species feeding on the eggs and larvae of white- 
fly [Aleurodes sp.]. In Florida they do not hibernate, though they 
remain quiescent during the cold weather ; further north they hibernate 
in either the adult, egg, or larval stage. 

A preliminary list of 52 species recorded as occurring in Florida is 
given, with notes on their distribution, food-plants, season and habits. 
These include: Aeolothrips flmdensis, Wats., a comparatively rare 
species, taken on oats and maize, always associated with A. tricolor, 
Hinds (black and white cereal thrips) often abundant on oats in spring, 
causing material damage, and also recorded from Planlago virginica , 
onions, rutabaga, strawberries aud citrus ; Franklinoihrips vesyriformis, 
Crawf., on citrus leaves ; Thrips tabaci, Lind, (onion thrips), cosmo- 
politan in its distribution, being the most serious pest of onion 3 in the 
State, doing great damage annually and also recorded on cabbage, 
cauliflower, and crabgrass (Panicum sanguinale ) ; Heliothrips 
hmmrrhoiialis, Bch. (greenhouse thrips), common in Florida in 
gardens and on ornamental plants, but in the northern States confined 
to greenhouses, also recorded on mango, avocado and the foliage of 
Acer rubrum ; II. rubrocimtus, Giard (red-banded thrips) on avocado 
and mangos, a severe pest of the latter, causing the leaves to lose 
colour and fall, introduced from the West Indies ; Limothrips cerealinm, 
Hal. (cereal thrips), on oats, widely distributed and occurring also in 
.urope ; Chirothrips mankatus, Hal., also widely distributed on oats ; 
bcolothrips sexmaeubtus, Perg., found feeding on red-spider and also 
in the Hawaiian Islands ; Franldiniella fusca, Hinds (tobacco thrips), 
on tobacco, peanuts, sorrel, dewberry, mustard, shepherd’s purse, 
, a nd strawberries ; F. floridami, sp. n., on velvet beans 
(otr niobium ) ; F. oaridentalis, Perg., on beans and mango ; 

■ btspmosus projectm, Wats. (Florida flower thrips), the commonest 
*3 s P ec ' es > all the year round on a great variety of plants, 
\ r coords in local literature probably referring to this variety or to 

btsynnozus, Morg. ; Cryplothrips jloriderms, Wats, (camphor thrips), 
probably an introduced species ; 0. citri, sp. n., found under the loose 
fb) 1 " If a C ^ rus ^ re . e a 2ected with gummosis ; and faptothrips malt, Fitch 
l a( * gwden thrips), on citrus foliage at all seasons, also on magnolia, 
cans, coffee-bean, cotton, radishes, mustard, turnips and grasses. 
(C5H) 
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Useful kevs to the North American species of Heterothrips 
Anlhothrips, " Cryptothrips and Pldoeothrips are also given, with , 
bibliography of 36 worlrs. 

Wallace (F, N.). Ninth Ann. Repf. (1915-1916) Indiana State 
Entomologist, Fort Wayne, 1917, 230 pp. Illustrations & 60 figs, 
[Received 26th September 1918.] 

This report gives an account of the insect pests of the year under 
Teview and is compiled for the guidance of growers, the information 
being of a popular nature and very few scientific names being included 
The "inspection of nursery and imported stock has been carefully 
carried out. The European elm scale [Gossyparia spuria, Mod.], 
which has only once before been found in Indiana, and then only upo a 
a few trees in a nursery, appeared in one locality. Scalecido 1 pan 
to 15 of water proved effective and will be used largely in the spring 
in an effort to exterminate this scale, before it becomes established 
and spreads. Individuals of Ijiym crispata, Pack, (yellow flannel 
moth), which has not previously been recorded in Indiana, were 
found ’ feeding on sassafras in June 1916. The larvae are covered 
with hairs that produce intense irritation in the skin of the person 
handlin" them. It is hoped that all larvae were collected, but watch 
will be kept for them in the coming season. An account is given of 
the spraying of fruit-trees as practised in Indiana. 

Kjnsey (M. E.). Onion Thrips ( Thrips (abaci) —Ninth Am. Rtf 
(1915-1918) Indiana Slate Entomologist, Fort Wayne, 1917, 
pp. 43-47, 5 figs. [Received 20th September 1918.] 

Thrips tabari has seriously injured onions in Indiana for the past 
few years, especially in districts where they have been grown 
commercially for some time. Females appear in the spring or early 
summer, having presumably spent the winter in the rubbish and old 
tops on ’the ground. Eggs are deposited just under the epidermis of 
the leaves and hatch in a few days, the nymphs immediately beginning 
to suck the plant juices. After passing through several moults the 
adult stage is reached, the whole life-cycle lasting only three week?, so 
that several generations may be produced in a year. A contact spray- 
should be applied at intervals of not more than 3 weeks until the pest 
is controlled. The formula recommended is 43 oz. of nicotine 
sulphate and 4 lb. whale-oil soap to 50 U.S. gals, water. A spuymj 
machine designed by the author for the control of this thrips 
described with diagrams. 


Snodgrass (R. E ). Some of the Important Insect Pests of Miami 
-Ninth Ann. Eepl. (1915-1910) Indiana Stale 
Wayne.1911 pp. 105-230, 60!igs [Received26thSeptemhei 19 J 

. This paper describes many of the common insect pests fonl “ 
Indiana with the usual recommendations for their 
author has observed the parasitism of the ^tussock moth 
campa kvcosligma ] by a parasite that he believes to b 
boacheawts, though other authors have recorded the . 
as a hyper-parasite only. Besides agricultural pes s, 
household' and granary pests are also dealt with. 
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Baibd (A. B.). Some Notes on the Natural Control ot the Cherry-tree 

Ugly Nest Tortricid, Archies cerasivorana, Fitch— Agric. Gai. 

Canada, Ottawa, v, no. 8, August 1918, pp. 766-771, 6 figs. 

The large tent-like webs of Tortrix ( Archips ) cerasivorana, Fitch, 
are frequently seen during .Tune and July on choke-cherry trees along 
country roads in Canada. The eggs of this moth are deposited in 
late July or early August on the bark of small cherry trees, generally 
near the base, very little development taking place in the embryo 
until the following spring. In the egg-stage this moth is parasitised 
bv the Chalcid, Trkhogramtmknnyia torlrim, Gir., which probably 
spends 4 or 5 weeks in the host egg, as the adults emerge during the 
end of August and beginning of September. In 1917 from 75 per cent, 
to 80 per cent, of the eggs were killed by this parasite. The larvae 
of T cerasivorana hatch during late May and early June and crawl 
to the top of one of the branches, where they congregate in the opening 
leaves, spin their webs and begin to feed, extending the web to cover 
fresh food as this is required. As soon as there is sufficient excreta 
and frass in the nest, the larvae construct among it silk-lined cells in 
which they live individually. There, are six larval instars, most of 
the larvae being mature by mid-July. Several species of parasites 
have been reared from the larvae, those occurring in Canada including 
Apanteles sp., several individuals of which issued from young 
larvae. The Tackinid, Didiaeloneum kumplem, Johns,, infests the 
larvae of T. cerasivorana during the first three weeks of July. The 
parasitic larvae moult twice and become full-grown in about 3 weeks, 
when they eat their way through the side of their host and either 
pupate in the nest or fall to the ground and pupate under rubbish. 
The ho st larvae may live for some time after the parasites have escaped, 
but none reach maturity. The, adult parasites emerge in 10 to 14' days 
and live for some considerable time, possibly wintering in this condition. 
As many as 40 per cent, of the larvae have been parasitised by this 
species. The Hymenopteron, Erigorgus prismalicus, Nort., usually 
destroys 25 to 30 per cent, of the larvae. Eggs are deposited in the 
host larvae when about two-thirds grown, and the parasitic larvae 
grow very slowly until after the host has pupated, when they rapidly 
devour the tissues and mature in a few days, pupating in the empty 
pupal skin of the host and emerging in a week or 10 days. They 
probably winter in the adult stage. The Taehiuid, Exorisla boamiae , 
Coq., attacks both the larval and pupal stages, pupating in the empty 
pupal eases of the Tortricid and issuing as adults in about two weeks. 
Parasitism by this species was not found in more than 5 per cent, of 
the individuals examined. Predaceous birds and insects have very 
little chance of controlling T. cerasivorana in the larval stage owing 
to the nature of the nest. Pupation takes place within the cells in 
the nest, and after about ten days, when the adults are about to 
emerge, the pupae come out of their cells and attach themselves to 
the outside of the web. Saimbus conqaisUor, Siv, is the. only trip- 
pupal parasite, but is responsible for the destruction of le»s than 
o per cent, of the pupae. Many pupae however die, apparently owing 
to drying up of the pupal case. The adults do not disperse to any 
distance unless carried bv wind. Adverse weather conditions and the 
work of birds throughout the season, together with parasitism by 
insects, are generally sufficient to hold this Tortricid in check. 

10514) 
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Report on the Occurrence of Insect and Fungus Pests on Plants in 
England and Wales in the Year 1917. — Bd. Agric. Fithttk, 
London, Miscell. Publications, no. 21, 1918, 32 pp. 


The chief insect pests on crops in England and Wales during 191 j 
were : — Diptera. Mayetiola destructor, Say (Hessian fly), on wheat 
especially the " Sensation ” variety ; Hylemyia coarclata , Fall., causing 
extensive injury to winter wheat, wheat following potatoes being 
most frequently attacked ; Hylemyia antiqm, Meig. (onion-fly), a 
serious pest in almost every district, plants from early sown seed.! 
being less liable to attack ; Chkrops taeniopus, Meig. (gout 
responsible for much damage to barley in the eastern and midland 
counties ; Oscvnella ( Oscinis ) frit , L. (frit fly), causing severe and 
wide-spread damage to wheat and oats, especially when the latter ig 
grown after grass ; Agrotnyza grandnis , Kalt.. , the larvae being reported 
as mining wheat-leaves ; Pegomyia belae. Curt., a serious and wide 
spread pest of mangels, also attacking sugar-beet in Lancashire; 
Contarinia rmobrychidis, Kieff., attacking sainfoin in the eastern 
counties ; Phorbia ( Chortopkila ) brassicae , Bch. (cabbage-root fly), 
causing considerable and wide-spread damage, in one case tarred discs 
failing to give protection, while in another a mixture of naphthaline 
and lime scattered round the plants prevented attack ; Psih rom, F. 
(carrot-fly), abundant in Cheshire, even on plots treated with tar-oil, 
also attacking parsnips ; Acidia heradei, L. (celery-fly), recorded 
from most districts, damaging parsnip and celery ; and Contarm 
(Diplosis) pyrivora, RiL, causing much loss in pears in many districts. 

Rhyne hota. Calocoris norvegicus, Gmel ( bipundatus , L.), iyjiis 
pratensis var. campestris, Fall., and L. pabulinus, L., causing wide- 
spread damage to potatoes ; the Capsid, Plesiocoris rugieollis, Fall., 
causing damage to apples by malformation and distortion ; Akuroies 
brassicae, Wlk„ abundant on cabbages in the west of England; 
A. uaporaricrum, Westw., seriously injurious to tomatoes in the Isle 
of Wight, where it was controlled without injury to the plants by 
fumigation with hydrocyanic acid gas, J oz. sodium cyanide being 
sufficient for each 1,000 cubic feet of space ; and Pseudococcss 


aceris, Sign., recorded from apples in Kent and Sussex. 

The Aphids recorded include \~Trama troglodytes, Heyd., on the 
roots of artichokes in Kent; Macrosiphum gramrium, IKiib., very- 
abundant and [causing considerable damage to wheat and "ats 
in the eastern counties ; Macrosiphum solani, Kali, Rhopalonplm 
solanella, Theo., and Myzus sohnina, Pass., reported as harmfu 
and abundant on potatoes in several southern counties ; Aphis ru»i«, 
L., recorded from Shropshire and Yorkshire on root-crops and ateo 
on beans in the north of England ; Rhopahsiphum dunttn, be™., 
causing considerable damage to turnips in Yorkshire, swees e g 
comparatively immune, even when grown in the same field , »J« . 

onmidis, Koch (0. trifolii, Mon., Chuitophcrus maculatm, 
known as the yellow clover aphis in America, and occurring 
India arid Egypt, recorded from red clover m tw0 , ' 

Pemphigus lactvmrius, Pass., reported as causing .considers ^ 

to lettuces in widely separated localities; Aphis man, ■> 

A. rmlifolwe, Fitch, plentiful in Kent and Worcester during/ 
A. pruni, Koch, very injurious to plums m W lltshire , J f 
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muni, F. (mealy plum aphis), very general in Cambridgeshire ; 
Eriostma (Schizweum) hmigenan, Hausm., reported as doing much 
damage in the eastern counties. 

Ooleoptera. Wireworms, doing much damage to oats and barley 
on newly-broken grass-land ; Lerna mdarnpa, L., very abundant on 
wheat in Kent and Shropshire in July ; PsyUwdes affinis, Pavk. 
(potato flea-beetle), a well-known Continental pest, reported as 
damaging potatoes in many districts, its normal food-plant in this 
country being Solatium, dulcamara (woody nightshade), also recorded 
as attacking apple foliage in Kent ; Atomaria liwaris, Steph. , injur ing 
seedling mangels ; Phyllolreta nemonm, L., on turnips, successfully 
controlled by spraying with a quassia and soap mixture : Melokmlha 
mlciontha, L., the larva being reported as attacking mangels ; 
Brnchus pisorum, L. ( pisi , L.), responsible for considerable damage to 
peas in Shropshire; B. mfimabus, Boh., severely attacking beans; 
Sitom lineatw, L., causing the worst attack within recent times on 
peas and beans, in many places completely destroying the crop, the 
best control having been obtained by an early application of soot, 
or, failing this, fine road dust, a later spraying with lead arsenate 
also proving beneficial ; Apion trifolii, F., in one district damaging 
the foliage of dwarf and runner beans, to which it had migrated from a 
neighbouring stack of lucerne and clover, also attacking parsnips, and 
in another locality the green fruit of peaches ; Phylloperlha hurtkola, L. , 
attacking the flower-heads and yormg shoots of peas and beans, 
and damaging sandy pastures in North Wales ; Amphimallus 
(RUzotmjus) snlslitialis , L. , the larvae attacking cabbages in Cambridge- 
shire ; Byturus Imenloms, F. , causing much damage to raspberries 
and loganberries, in Shropshire and the eastern counties ; Galerucdla 
kitdlu, L., severely attacking strawberries at Buckingham; 
Oliorrhynehw picipes, F. , causing very serious damage to raspberries ; 
Anlhomtm nbi, Hbst., causing much loss to strawberry growers ; 
Xylebvrm dispar , F. (shot-borer beetle), a few serious cases of damage 
to plum trees being recorded from the southern counties, X. xylographns 
( sameni , Katz.), being also implicated; and Scolytus rugtdomis, 
Katz., causing severe damage to plums in Worcestershire. 

Lepidoptera. Hijdroecia mitacea, Esp,, widely distributed in 
allotments, etc., in June and July and doing extensive damage; 
Pieris Imsskae, L. , the larvae being reported as damaging the pods 
of turnips and swedes grown for seed, and together with P. mipi being 
universally abundant, and causing widespread damage, ill one case 
attacking onions, a very high percentage of the larvae, however, 
being parasitised and in some places kept ill chock by hand picking, 
dusting with fresh slaked lime and spraying with a solution of common 
salt ; Plulella maadipennis, Curt, (diamond-back moth), which was not 
plentiful, one small attack being reported from Yorkshire ; Caradrina 
mvipalpis, Scop, (quadri punctata, F.), the young larvae doing 
great damage to stacked peas in Essex ; Hepialus sp. , the larvae 
being found boring into the stems of broad beans ; Charaeas graminis, 
K (antler moth), a general outbreak occurring from the Peak to the 
bake District on poor upland pastures ; Bamthra ( Mamestra ) bmsskae 
b i causing considerable losses of cabbages etc. generally, and also 
reported as attacking onions and green tomatoes ; Cheimatobia 
vt’imata, L. (winter moth), exceedingly abundant in practically 
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every fruit-growing district ; Arctoruis chrysorrhoea , L. (PorthesiasmUig) 
(gold-tail nioth), common on apples in Cheshire ; Scolosia d^ibilala, L , 
recorded as attacking apples ; Sphinx ( Snterinihus ) oceUatus , 1 
(eyed hawk moth), the larvae doing considerable damage to apple 
trees ; Gastropacha ( Lasioeampa •) querdfolia, L. (lappet moth), very 
prevalent on plum trees in Kent and Worcester ; Cydia (Opdia) 
funebrana, Tr., causing much damage to plum fruit in Kent; Cyiiia 
pomonelia (codling moth), causing much loss in apples m the south- 
east and eastern counties ; and Oxygrapha ( Acalla ) com arima, l, 
(strawberry tortrix), responsible for much damage to the straivbeuy 
crop in the Wisbech area. 

Hvmenoptcra, Emphytns sp. , found attacking apples in Kent ; 
t’eni/sa pmnilis, lltg. , damaging logan-berries and laxtnn-berries iu 
Kent ; EriocampoiAes ( Erwcampa ) limadna, L., abundant on peat in 
the eastern counties ; Ptermus (Nemalus) ribesii, Scop, (gooseberry 
sawfly), causing considerable damage by its general attacks ; and 
Hoplocampa testidwea. Htg. , recorded as spoiling much of the apple 
crop near Vershore. 


Collinoe (W. E.). Some Recent Investigations on the Food of Certain 
Wild Birds. — Jl. BA. Agri <■„ Jmim, xxv, no. 6, September 191?, 
pp. 668-691, 17 figs. 


The relationship between the feeding habit* of wild birds and agri- 
culture is as vet only verv imperfectly realised, the value of many 
of the earlier contributions to the subject being seriously minimisd 
owing to the methods emploved in estimating the food-contents iif 
the crop and stomach. Economically considered, birds are suuplv 
natural forces, the best economic conditions probably being fulfilled 
when they are numerous as species and moderately abundant as 
individuals. 

As the result of an examination of the stomach (and crop, "'Here 
present) contents of 3.670 adult birds and 595 nestlings, embracing 
9 species of wild birds, it may be stated : (1) that the votartne 

method (or percentage bv bulk) is the only reliable one for estmiatin, 
the nature of the food and the true economic position of a given m, 

(2) that the numerical method is highly misleading and unsat-isU 

(3) that of the 9 species of wild birds treated, two are distinctly mjiino » 
viz., the house sparrow and the wood pigeon : two arc loo nuniopii*, 
and consequently injurious, viz., the rook and the spamnv ’ 
one is locallv too numerous, viz., the missel thrush ; four _a < 
beneficial, viz., the sky-lark, the green woodpecker, the 

the lapwing ; (4) that in the interests of agriculture it is 
that strong repressive measures he taken against the < “ 
and the wood-pigeon, and for the time being all proteedro t ^ 
from the rook, sparrow-hawk and missel thrush, while eve . 

should be given to the four highly beneficial speems ahm emt 

( 5 ) that all the commoner species of wild birds require J ^ 

so far as their food and feeding habits are concerne , 
various food items require working out and estimating - } 
method. 
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Mosley (F. 0). Fungoid and Insect Pests and their Control. Parti. 

Vegetable and Pulse Crops. 26 pp. Price Is. net. Illustrated. 

Part II. Fruit Trees, 31 pp. Price 2s. 6 d. net. Illustrated. 

- -Published by the Author, Whemside. Basingstoke Road. 

Reading. 

The first of these useful pamphlets is intended to provide a means 
of easily recognising the more commonly occurring fungoid and 
insect pests of vegetable crops, and to indicate concisely in each case 
the most effective means of control and the stage in tile life-history 
of the insect at which control measures are most efficacious. The 
importance of a suitable sprayer, promptitude in dealing with pests 
a* the first moment of their appearance and preventive measures 
before the insects appear are indicated as essentials in success. A 
very brief and concise description is given of each insect , ils life-history, 
the damage it does and the necessary measures for control. Illustrations 
in colour arc given of the various stages of each insect. 

The second pamphlet, dealing with fruit-tree pests and diseases is 
compiled on the same lines. The importance of avoiding overcrowding 
in orchards is insisted upon. General measures that should he 
practised in every orchard include, a winter wash of caustic soda 
applied to the tree every three or four years and an application of 
limewash in the intervening years just before the buds expand. Trees 
should he grease-banded from October to April, and immediately 
the flowers have fallen sprays should be applied of combined lead 
arsenate and Bordeaux mixture or sulphur, according to the varieties 
to be sprayed. All new stock should be carefully examined before 
being planted. Each pamphlet concludes with instructions for the 
preparation of suitable sprays and washes. 


Muesebeck (C. F. W.). Two Important Introduced Parasites of the 

Brown-tail Moth. Agric. Research, Washington, D.C., xiv, 
no, 5, 29th July 1918. pp. 191-206, 4 plates. 


A brief account is given of the life-history of Ngginui phacorrkoea, 
Don. ( Ruproetis chrysorrhoea, L.), of which two important parasites, 
ApwUeks lacteicohr, Vier., and Meteorus versicolor. Wesm., are dealt 
with in this paper. Both of these are widely distributed in Europe, 
and, upon their introduction into New England, spread so rapidly 
that after the distribution of 150 colonies of the former and 20 of the 
latter, no further colonisation has been necessary, both parasites 
having been found practically throughout the entire brown-tail moth 
area. 


Ajxmteles lacteicohr oviposits in first and second stage larvae of 
-V. plmeorrhoea in August, newly-hatched larvae being preferred. 
Usually only one egg is placed in each larva , a single female parasitising 
up to 300 larvae. The egg of A. lacteicohr hatches in about 3 days, 
the larvae at first feeding very slowly. It has been observed that 
" hen either of the parasites, Zygobothria niikola. Toims., cr Meteorus 
versicolor , were present with A. lacteicohr within the host, larva, the 
two former invariably died before mid-winter, evidently as the result 
of some toxic action induced by the larvae of A. lacteicohr. In May, 
when the larvae of N. phoeorrhoea resume feeding, tfie larvae of 
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A. lacteicohr within them also become active and develop very rapidlv 
at the expense of the host, which generally dies within 7-12 days after 
the commencement of feeding, and shortly after this the full-rjrown 
parasitic larva issues. The cocoon of A. lacteicohr is immediately 
begun, and is completed in about 3 hours. The cocoons of the 
wintering generation usually occur in the webs of brown-tail moth 
caterpillars, while those of the summer generation occur on the 
underside of leaves, in crevices of the bark, etc. The adult emerges 
from the pupa after 5 to 8 days, mating and opposition probablv 
occurring within 48 hours. Fertilisation is not necessary for repro- 
duction, but unfertilised females produce only males. With veo atl j 
to the summer host of A. lacteicohr, the gipsy moth [Lymantria dispar] 
is the only host at present known which is acceptable to the parasite 
and is available at the time of appearance of the adult parasites of 
the first generation. The life-cycle of the summer generation of 
A. lacteicohr occupies 19-20 days and adults issue from gipsy moth 
larvae during late June and early July. Between this date ami the 
time of oviposition in the hibernating caterpillars of N. phaeorrhoen 
there is a period of more than a month, leaving ample time for another 
generation. Observations in both field and laboratory indicate 
Apatcla hasta as the most probable host for A. lacteicohr during this 
period. 

The importance of A. lacteicohr is due to several factors. It 
parasitises as many as 20 to 25 per cent, of the larvae of N. phmorrhm, 
and has several generations annually, also parasitising to a certain 
extent the gipsy moth and certain native injurious species, including 
Datana ministra and Hyphanlria cunexi. As its hosts are destroyed 
in their early stages, they are not able to do a large amount of damage 
before their' destruction. On the other hand, the dependence of the 
parasite for over-wintering upon the brown-tail moth, which is now 
in a state of decadence, will largely reduce its usefulness as a parasite 
of the gipsy moth and other species. The cocoons of the first generation 
of A. lacteicohr are well protected from secondary parasites within 
the webs of the brown-tail moth, but among the later generations 
the hyperparasites found include Monodrmtomems aerens, Wlk. , 
Pteromalus eyregius, Foist., Dibrachjs bouchetmus, Ratz., Dimmocht 
sp,, Habrocylvs sp., Pezomachus sp., and two species of Uemitdet. 

Meteor os versicolor, which is re,-described in this paper, oviposits 
in young larvae of the brown-tail moth during August and ea.l. 
September, and 5 or 8 days later the larva issues from the e"g and 
moves freely in the body cavity of its host. The larva feeds an 
develops very little during the autumn and passes the winter in the 
body cavity of its host, Nygmia pliaeorrhoea being the only species 
as yet known to serve as a winter host. In the spring when the brown- 
tail moth larvae resume feeding, the larvae of M. versicolor again 
become active and after 10 to 14 days the cocoons of the parasi* 
appear. The host larva generally reaches the second instar an n 
not killed before the emergence of the parasite, but dies about 24 ol '*’ 
later. The cocoons of M. versicolor are generally spun at a _ 
distance from the host and are suspended from a twig or > rm ' 
The pupal period lasts 4 to 6 days, the adult emerging d u ®S^', 
first 2 or 3 jeeeks of June and leaving the pupal case suspen e 
adult life of M. versicolor is very similar to that of A. hdetco or. 
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U. versicolor has been reared in Europe from a variety of moths. 
In New England the adult parasites of the first generation evidently 
prefer the last two stages of the brown-tail moth larvae for parasit- 
isation. Other species occasionally attacked are Lymantria dispar, 
Hemerocampa Imcosligrm and Orgyia (Notokphvs) aniiqna ; Ilyphantria 
cunea has also been recorded as a host. Species that were apparently 
chosen for oviposition, but from which no adult parasites emerged, 
were AlsophU a pometaria, Harr., Phigaliu titea, Cram. , Xylim antennata, 
Wlk., several species of Tortricids and a Tenthredinid. There is 
undoubtedly at least a partial third generation on various native 
hosts, particularly upon species of Hemerocampa, Hyphantria and 
other closely allied forms, early stages of which are in the field during 
July. Adults of this generation, together with those of other genera- 
tions still living (for they may live, even 2 or 3 months), oviposit in 
the small larvae of Nygmia phamrrkoea during the early autumn. 

The importance of M. versicolor as a parasite is much less than that 
of A. lacleicolor ; it destroys only a small percentage of the hibernating 
brown-tail moth caterpillars. Parasitism of the nearly mature larvae 
of N. phaeorrhoea is slight, while that upon native caterpillars appears 
to be almost insignificant. The rea-sons for this lesser importance 
are probably dependence upon the brown-tail moth for hibernation 
and the fact of the cocoons being parasitised to the extent of 50 to 
75 per cent, by various Chalcidoids and Ichneumonids. Many larvae 
of U. versicolor fail to pupate after having spun their cocoons, and 
some that occur in the same host larvae as individuals of A. lacleicolor 
are killed by the latter. 


Misra (C. S.). The Present Conditions of Lae Cultivation in the Plains 

of India. — Agric. Jl. India, Calcutta, xiii, no. 3, July 1918, 
pp. 405-415, 1 plate, 1 map. 

The cultivation of lac has from time immemorial formed the means 
of livelihood of millions of the poorer classes of India. Lac is a resinous 
secretion produced by the scale-insect, Tachardin lacm, which sucks 
the juice of plants and transforms it into resin with which it completely 
surrounds itself. This is secreted bv the epidermis, and on exposure 
hardens into a deep red or orange-coloured substance, semi-transparent, 
hard, and breaking with a crystalline fracture. The young insect on 
finding a suitable spot attaches itself ; the males emerge from the 
incrustation twice a year, either as a winged or wingless form, and 
die after pairing. The young fertilised female, on attachment, 
rapidly develops, being permanently fixed by its secretion, and the 
lac-hearing branches are then cut off and placed on trees haying a 
sufficient numbeT of succulent branches. When the young insects 
have emerged from the incrustation on to the new host-plant, the old 
lac-bearing branches are removed, and the resin is scraped off, ground 
in a mill, soaked in water and washed. The pure animal resin thus 
obtained is mixed with colophony and orpiment, haated ever a slow 
fire and drawn out into thin sheets, commercially known as shellac. 

The host-plants of the lac-insect are the babul (Acacia arabica), 
the palas (Buiea frondosa), ber (Zizyphus jujuba), kusumb (Schkichem 
trijuga) and mirimah, a variety of tur ( Cajamis indiois). 
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The decline in the lac industry, which reached its lowest level in 
1915, was followed by a rapid recovery due to fresh uses having been 
found for shellac, hence the present is a very opportune time to brin® 
about necessary changes in the methods of cultivation. The 
antiquated system of removing lac before swarming has taken place has 
resulted in a shortage of the crude material, the lac insect, in 
of its prolificness not having been able to hold its own against the 
increase of parasites and predators. This can be avoided by removing 
all the lac from trees a fortnight before swarming takes place and 
putting it on trees already primed for the purpose, experience having 
shown that produce from pruned trees is richer in resinous contents 
than that from unpruned trees, and that the successive broods thus 
reared arc less liable to disease than others. Care should also be 
taken that only healthy brood-lac is used, and that introduced 
material should be only from localities comparatively free from 
parasites and predators, and from those having similar climatic 
conditions. It has also been found best to transfer brood-lac always 
to its own specific host-plant. The establishment of nurseries in 
areas at present over-run with Bulea j random would render them 
productive and thus benefit their rural population. 

Patti (XI.). Per combattere gli Afidi. [To combat Aphids.} -Jl, 
Rmnovamento Ectmomico-Agrario, Trapani, xii, no. 6, June 1918, 
pp. 89-90. [Received 27th September 1918.] 

This is a popular article on measures for combating Aphids injuring 
cultivated plants in Sicily. 

Bekampfung der Obstbaumsehadlinge. [The Combating of Fruit Tree 
Pests.} Schweiz. Zeilsdir. Obst- u. Weinbav, FrauenfeU , xxvii, 
no. 18, 7th September 1918, p. 287. 

The brown-tail moth, Nygmia phaeorrhoea (EuprocUs chrysorrlma), 
has appeared in some abundance on black-thorn and hawthorn hedges 
in various districts of Switzerland. Such hedges should be 
destroyed and replaced by the mulberry, where a living hedge is 
required. 

Reports on the State of Crops in each Province of Spain. Bol. Afi'ic. 
Tecnica y Econo-mica, Madrid, x, no. 115, July 1918, pp. 609-630. 
[Received 1st October 1918} 

In Cordoba the acorn crop is considered to be totally lost owing 
to attack by Tortrio mridam. In Jaen olives have suffered from 
infestation by Phkeothrips okas. Apple trees in the province of 
Madrid have been injured by Hgponomeuta malvnettits and Cyaia 
pomondla, and a leaflet is being distributed regarding these insects. 
In Toledo locusts have caused damage. Glysia ambiyueUa has done a 
certain amount of injury in Viseaya. 

Work connected, with Insect and Fungus Pests and their Control.— 
Repl. Agric. Dept. St. Lucia 1917-1918, Barbados, 1918, PP- ^ a 
[Received 30th September 1918} 

A special visit was made to St. Lucia by Dr. J. C. Hutson 1“ j 1 } !’ 
for the purpose of investigating the habits of Cosmopolites so) s 
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(black weevil borer of banana) with a view to its control in that and 
other countries. Bananas and plantains in St. Lucia are grown chiefly 
in scattered dumps among the vegetable plots of peasant proprietors, 
in small clumps on some estates, or as the remains of primary shade 
or wind-belts on cacao estates. C. sordidm was found wherever the 
different varieties of bananas were examined. Young plants in their 
first season show no weevil infestation ; the older stools, especially 
those in an abandoned or neglected condition, show the highest degree 
of infestation. All varieties were attacked, but plantains seemed to 
be preferred. This variety is gradually being replaced by the makabou, 
which it is hoped may be less susceptible to weevil attack. When 
plantains have ceased to produce good bunches of fruit, the clump 
is frequently left, standing, chiefly to supply ymmg suckers for planting ; 
if also serves as an ideal breeding place for the weevil. A description 
is given of the condition of a typical neglectful and overgrown stool of 
plantains infested hv the weevil ; the oldest bulb was found to be the 
worst infested, stumps left from cut stems had their bulbs riddled with 
tunnels ; bulbs of stems in the early fruiting stage were usually attacked 
by borers in all stages of development. Young suckers of different 
sizes were growing all over the clump : the larger ones were sometimes 
slightly attacked on the side nearest the infested parent bulb, but as a 
rule the weevils are apparently not at 1 railed to young suckers. Several 
recently planted suckers were examined for weevil grubs, but none 
were found. Adult weevils could usually be found in the older clumps 
of all varieties of bananas, generally hiding in the rubbish at the base 
of the stems or between the leaf-sheaths near the ground. In. no 
instance were adult weevils found attacking young plants. 

In view of these facts, it would appear that there is a period ill the 
life of the banana plant, when it is most attractive to the egg-laying 
weevil, this period being more or less contemporaneous with the 
reproductive period of the plant, during which time the bulh is being 
drawn upon in order to produce the future bunch and to supply the 
suckers with nourishment. That is. the weevil begins to oviposit on 
the plant, about the time that the flowering shoot is in process of 
developing, with the bulb as a reservoir of food for the future bunch, 
and continues to breed in the bulb until the tissue lias begun to 
deteriorate. This process of deterioration may be hastened by disease 
and by the attacks of the grubs themselves. During this period of 
infestation the weevil probably passes through several generations, 
the bulb being more and more riddled with each successive one. 
Lnless. therefore, the banana plant gets a good start at first and is 
able to develop its flowering shoot at the normal time, a weevil attack, 
perhaps assisted by disease, will have time to injure the bulb seriously 
enough to prevent the development of a good bunch. If, however, 
the plant is kept healthy and vigorous until the bunch is well formed, 
it should be able to withstand an attack by the weevil, and still produce 
a normal bunch of fruit. 

No new remedial measures against G. ssorduhta have been discovered 
as a result of these investigations in St. Lucia. 'She importance of 
good cultivation can only lie further emphasised. It is pointed out 
that small growers frequently expect their plants to produce the 
maximum amount of fruit with the least possible attention, hut this 
laca of attention merely results in undersized bunches that are valueless 
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or export purposes. The question of the best method of dealing 
with the infested bulb and the stem belonging to it is a difficult, om 
A suggestion in Jamaica was that infested bulbs should he dug up 
cut into thin slices and spread over the ground [see this Beview, Ser. a' 
v, p. 435], Experiments made in St. Lucia indicated that bulbs so 
treated would soon shrivel, but not readily decay, and thus it B 
thought that they would have but little attraction for the weevil 
grubs. It is suggested that infested bulbs so cut up need onlv be left 
exposed to sun and rain for a few days to ensure the death of am , 
weevil larvae ; they could then be ploughed under in the ordinary 
course of cultivation. It is not feasible to suggest any direct methods 
of control until more is known about the relation of the weevil to its 
food-plants under Jamaica conditions. The introduction of Histerid 
beetles [Pbesius jaoanus] from Java suggests itself as one method 
of direct control that may meet with some success. No natural 
enemies of C. sfyrdidus have been observed in St. Lucia. 

The Dvnastid beetle, Tomams bituberculatus, was found to he 
fairly common in St. Lucia on the plantain and occasionally cm the 
makabou. It was not found attacking ordinary bananas and it 
seems likely that the banana is less susceptible than the related species 
of Musa. It attacks young plantains soon after these, are planted 
The adult beetle bores into the bulb, making large tunnels in the tissue 
and eventually causes the death of the plant ; it may also be found 
in the soil below the bulb. Three Scarabaeid larvae were found in 
the soil near the roots of a makabou banana ; these may possibly 
be young larvae of Tomams sp. This beetle also attacks tannias and 
dasheens before they are very far advanced, burrowing into the bulb 
and sometimes leaving only the part above; ground. The only remedy 
at present seems to be to dig out and destroy the beetle and replant. 
One individual of Metamasius sericens (striped weevil borer of bananas) 
was found at the base of a banana plant which was also attacked 
by the black weevil 

Insects attacking limes included a few adult weevils of Diaprepes 
abbrevialits var. punctatus found on the leaves of lime-trees on one 
estate. Adults, eggs and a few newly-hatched larvae were collected 
before they could attack the young roots on which they feed. Collection 
seems to be the most practicable method of control and should be 
practised particularly iu May and June when the adults are emerging 
from the ground. Scales, including Chtontupis citri (snow sen 1 -’), 
Lepidosaphes beekii (purple scale) and Coccus -midis (green scale) 
were numerous on trees that were neglected or insufficiently drained. 
L. beekii was largely attacked by the white-headed fungus 
( 0-phionectria coccieola) and the red-headed fungus (Sphaaoslube 
coccophila), while Chiomspis citri was occasionally found attacked bt 
the black fungus (Mymngium duriaei). The Coceinellid, Exocaomiis 
nitidulus, was observed in the adult and larval stages feeding on t esc 
scale-insects. A small weevil found feeding upon and notching e 
leaves of limes has been identified as Cy-phus (Neocyphts) pttdm, _ 

It apparently emerges to feed on the leaves in the evening. Ine ar . 

probably live at the roots of some plant, Adults emerge Irom 
ground with the first heavy rains in April or May and con mu® 
do so for several weeks. They should be collected before ovipos 
can take place and should be watched for wherever citrus is (F 



OH the Island. Spraying with a stomach poison would only be 
practicable on a small scale. Two individuals of the Chrvsomelid, 
Hompholia aequinoclialis, were found on limes. Mole-crickets have 
damaged lime seedlings on one estate as well as ruining the grass 
walla It is found that where the destroyed grass is replaced liy turf 
sods these are not attached by the insect. Poison-bait has been 
suggested as a check. 

The larvae of the Pyralid, Hysipij h graiMla, Zell., were found 
damaging the young shoots and twigs of young native mahogany 
trees by boring into them and stopping further growth at the point 
of injury. The Honduras species of mahogany is said to be preferred 
to West Indian mahogany, while cedar (Cedrela odorata ) is preferred 
to either of these, and is frequently ruined by this moth, of which there 
are several generations in a year. No preventive measure is as yet 
known. 

Watch is being kept for any appearance of Tomaspis saccharim 
(sugar-cane froghopper), which has not yet been found in the Island. 
A number of species of hard-back beetles have been collected and 
sent for identification. Young orange plants were in many cases 
defoliated by a species of Locustid probably of, or allied to, the genus 
Mkrocenirum. Nothing seems to be known of its life-history in the 
Islands. In California an effective control for a closely related species 
is to spray the trees with a stomach poison while the insects are still 
in the young stages, 2 lb. lead arsenate being used to 50 U.S. gals, 
water, but experiments would have to be made to find out the correct 
strength for St. Lucia conditions. If the younger stages are observed, 
spraying might he tried, but no further control measures can be 
recommended until more is known about the life-history of the insect. 
It has been observed that the common blackbird ( Quitsmlns sp.) hunts 
for, and feeds upon, the insects. 

Massini (P. C.) & Brethes (J.). Meiodo biolhgico contra las Plagas 
aplicado al Oecelkus platensis, Bieho de Canasto. Las primeras 
Acclones de la Campana en su Faz prictica. La Parexorista 
caridei, Brethes, [The Biological Method against Pests applied to 
Oecetkus platensis (Bagworm). The first practical Measures. 
Parexorista caridei, Brethes.] — ■ Amies Soc. Rural Argentina , 
Buenos Aires, lii, no. 4, April 1918, pp. 207-215, 10 figs., 
1 coloured plate. [Received 23rd September 1918.] 

This paper describes the first campaign begun in September 1917 
by the Biological Institute of the Sociedad Rural Argentina against 
Oecetims platensis (bagworm). The senior author has previously 
drawn attention to the scarcity of this pest in Argentina north of the 
31st degree of south latitude, and the suspected presence of efficient 
parasites resulted in experiments that led to the introduction into 
the southern regions of four species [see this Review, Ser. A, vi, p. 3]5], 
Of the parasites occurring in the southern regions only one, Tetraslkhus 
platensis, Brethes, was found in the north. The work recorded in the 
present paper followed the same lines as before [loc. c it.]. In the north 
another new parasite was discovered, which is here described by 
Brtthes under the name o£ Parexorista caridei. It has been 
introduced into the southern zone, and the future will s6ow whether 
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this and the other parasites will render 0. platensis there as ran- as j t 
is in the north. A list of parasites known prior to these investigations 
is given [see this Renew, Ser. A. v, p. 506]. 


Massiki (P. C.) & Brethes (J.). La Mosca de las Frutas, Amdreflu 
fmterculus, Wied. [The Fruit Fly, A. fraiermlus, Wied.} AmUt 
Soc. Rural Argentina , Buenos Aires, lii, no. 5, May 1918. 
pp. 273-276, 1 plate. [Received 23rd September 1918.] 

Information is given on the history of the nomenclature of Aimlteyha 
fralercnlus, Wied., and on its distribution. The genus is essentially 
an American one, more particularly tropical and sub-tropical, and 
about twenty species are already known. A. fratcrmkis is found 
in Mexico, the Antilles, Cuba, Colombia, Venezuela, Ecuador, Peru, 
the Guianas. Brazil, Paraguav, Uruguay, Bolivia, and in Argentina 
as far south' as Buenos Aires. It is the species recorded in 1871 in 
Argentina by Wcvenburgh under the name of Anlhomyia pmicomm. 
A description of the adult is followed by biological notes. The eggs are 
laid on fruits, which are mined by the larvae and fall. The larvae 
reach maturity in 12-15 days, drop to the ground and pupate, at a 
depth of H of an inch beneath the surface. An infested fruit may 
harbour half a dozen or more larvae. All cultivated and wild fruits 
appear to be attacked, a circumstance which hampers remedial 
measures. The district of Tueuman, Argentina, has just suffered 
from an outbreak of this pest . one of the best measures against which 
is a poison-spray prepared by diluting in 10 volumes of water 1 volume 
of the following mixture : Honey 40 parts, molasses 40 part*, sodium 
arsenite 2 parts, and sterilised water 18 parts. As this spray may 
destroy manv beneficial insects it should not be used indisci innuateh 
The destruction of infested fruit, is very necessary. An appeal is 
made to all who have the requisite facilities to investigate the 
parasites of this fruit-fly. 


Fullaway (D.). Division of Entomology. — Hawaiian Forester A 
Agriculturist, Honolulu, xv, no. 7, July 1918, pp. 206-201. 

During the month of May the insectary handled 30,300 pupae of 
the melon fly [Daevs cucurbitae], from which were bred 
of Omns Jletcheri, The parasites distributed were ,- Op« 

214 ; O. jletcheri, 1,182 ; Dtaehasma tryom, 531 \ D. fuUauo lyt, , 
Spahngia eamenmi, 1,050 ; Galesus silvestm . loO ; and Paranag ■ 
osborni , 14,800. 

Ehrhorn (F, M ). Division of Plant 
* <& Agriculturist > Honolulu, xv, no. 7, July 1918, pp. *■ 

During the month of May 15 bags of Chinese 
for an infestation of Paralipsa modesta, a package of r^i ^ 
was fumigated for an infestation of weevils, and bo. p 3V Uid 

California wpre fumigated for an infestation of the b . 

[Psylla buxi\. 
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Beeson (C. F. C.). Forest Entomology.— Reprint from Ann, Sept. 
Scientific Advice for Mia, 1916-17, Calcutta, [n. d]. Economic 
Zoology, pp. 1-3. [Received 30th September 1918.] 

The sal Longioorn, Hoplocemmbyz spiniconiitt , Newm., was studied 
under insectary conditions, and an outbreak of this borer, which 
resulted in the death of 7,00(1 sal trees, was investigated in January 
and February 1917, remedial measures being planned for 1918. 
Systematic work on the early stages of Aeolesfhes hobseriem, Fairm., 
and of associated Longicorns of the genera Xyhlrechus and Chlorojthorus 
attacking sal has been carried out and the life-cycles have been deter- 
mined in the insectary. The identification of large numbers of 
shot-hole borers, Longicoms and Lepidoptera infesting sal-logs is in 
progress. 

Breeding work in the insectarv yielded a series of Microlepidopterous 
parasites of the chir-pine scale. Kperm minopltih, Green, among 
which are the new species : -Batrachrlm silcatica, Meyr., Bbslobasis 
trunscripla, Mevr., and Stalhmjmh ml, Inins. Meyr., and consignments 
received yielded Promolactis cornigera , Meyr. Observations in cliir 
plantations indicate that the trees are killed off by the successive 
attacks of the blister fungus, Aecidium complanatum var. cnrticola, 
and the weevil, Crgptorrhynchus brandm. 

Two new Arctiid defoliators of toon (Cedrela bom), Diaaim 
obliqua, Wlk., and Crmtonotns imtmm, Wlk., were recorded ; an 
investigation into the life-history of llyps'pyla robusta was completed, 
and measures for its control in avenues and plantations successfully 
demonstrated. 

The following new pests and new hosts of known pests were recorded 
or identified during the year : Oolooptera : Tiberioides kuwcrli, 
Arr., a borer of Jugtam regia ; Hnhtrichia longipemm, HI, defoliating 
Quercus incam, in the Punjab ; Heterobostrychus aeymlis, Waterh., 
boring into newly felled timber of Odina moduir in Burma ; 
Stromatium barbatum, attacking plants of Stemdia alata and Pongamia 
ghbra in the Research Institute Museum, Dehra Run ; Hoplocurambyx 
spinumnis, Newm., boring into newly felled timber of Shurea obtusa 
in Burma ; Sipalns hgpocrita, Boh. , boring into newly felled timber 
of Pinus khasya ; and Paehymens (Caryoborm) gorngra, 01., attacking 
the seeds of Prosopis julifbra. 

Lepidoptera : — Trabala vishnu, Let., a defoliator of Queretis incam ; 
Acrocercops bxias, Meyr., bred from leaves of Eugenia jambolmm ; 
and Sibtroga c erealella, 01., injurious to bamboo seeds. 

Bdrkit.l (I. H.). A Beetle which attacks Yams— Gardens’ Bull. 
Straits Settlements, Singapore, ii, no. 1, 4th July 1918, p. fi. 

This note describes the damage to the aerial bulbils of Dioscorea 
bulbifera in Singapore by a beetle of the genus Lema or Criocu i.% which 
lives and tunnels in the mature bulbils. Eggs are laid in the tunnels 
and the mature larvae apparently leave the bulbils and burrow into 
the earth. So far no economic importance attaches to this insect 
because the bulbils of D. bulbifera, though eaten in India, Java and 
elsewhere, are not used in the Malay Peninsula. 
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Buekill (I. H.). Catochrysops pandava, a Butterfly destructive to 
Cyeads.— Gardens' Bull. Straits Settlements. Singapore, ii, no j 
4th July 1918, pp. 1-2. 

Catochrysops pandava, Horsf., is very destructive to Cyeads, Cyc as 
rumphii and 0. siame-neis, in the Botanic Gardens at Singapore. Egg a 
are laid on the hacks of still curled Cycad leaves and hatch in 3 or 4 
davs, the young larvae at once beginning to feed and generally moving 
to the upper side of the uncurling leaf for the purpose. They mature 
in 21 days and pupate on the back of a leaf or other sheltered place, 
By that "time the pinnae of the leaves of the food-plants have usually 
been entirely destroyed and some attack has frequently been made 
on the fleshy axis of the leaf. Neither larvae nor adults travel far 
from their breeding place, Cyeads not more than a quarter of a mile 
from infested plants having repeatedly escaped attack. No other 
food-plants of C. pandava have been found, though it seems doubtful 
whether the length of life of the butterfly on the wing is .sufficient 
to fill the interval between its emergence at five weeks from oviposition 
and the time when the food-plant can produce new foliage, An 
arsenical spray is recommended as a remedy. 


LEGISLATION. 

Taiwan yorl Kiuri oyobi Suika Inyu Klnshi no Shushi. [The Prohibition 
against the Export of Cucumbers and Water-melons from 
Formosa .}— Imperial Plant Quarantine Station, Tokyo, November 
1917, 1 p-, 1 plate. 

Since the larva of the melon-fly ( Dams cueurbitae, Coq.) was discovered 
in cucumbers imported from Formosa by the Kobe Imperial Plant 
Quarantine Branch Station in February 1917, and as this pest might 
readily become established in Japan, where it does not as yet occur, 
the importation of cucumbers and water-melons from that Island is 
prohibited in accordance with Section VII of the Imperial Plant 
Quarantine Law. 

By Ordinance No. 29 of the Department of Agriculture and Com- 
merce, published on the 23rd October 1917, the importation or receipt 
of cucumbers or water-melons from Formosa was forbidden on and 
after the 15th November 1917. . . 

This pamphlet also contains brief accounts of the distribution, 
habits and destructiveness of this past, demonstrating the necessity 
for this prohibition. 


. ENTOMOLOGICAL NOTICES. 

Mr. F. H. Taylor of the Australian Institute of Tropical Mediae 
has been appointed Entomologist to the Special Blow! ly 0 
(Queensland} of the Federal Bureau of Science and Industry. 
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Beeson (C. F. C.). Forest Insect Conditions in Indian Anri j[ 

India, Calcutta , Special Indian Science Congress Number inis’ 

pp. 114-121. [Received 30th September 1918.] 

This paper compares the primary pests of Indian forests with those 
of other countries, particularly those of the temperate regions of 
Europe and North America. & 

In Central Europe the principal primarv pests are mainly those 
of coniferous trees, the most important defoliators bei™ •- Lmumtria 
moimcha, l. (nun moth), the outbreaks of which generally last for 
from 5 to 7 years, being accompanied by the total destruction of spruce 
and pine forests over wide areas; Dendrolimus pint L the most 
important enemy of Pinus .njlvestris ; Bupalus piniariu’s L (pi™ 
Iooper) and Pandis flammed (. tjriseomriegala , Goetzc), both dangerous 
defoliators of pine woods, the last outbreak of the former in ISfhMS 
resulting in the clear felling of over 150 square miles of pi™ forest 
in Bavaria. In the United States coniferous defoliators are not 
numerous, the most injurious being L’jgaeommtiis (Neimctns) 
cnchsm,., Ilart. (large larch savfly), which, since 18S0, has killed off 
,iO-100 per cent of the mature larch over vast areas in the north- 
eastern United .States. In Canada this sawflv has also proved to be 
a serious pest of W mnenmm and other larches during the last 
.0 or 30 years, killing off practically all the mature trees in Eastern 
Canada ; Tortnx fumiferam, Clem, (spruce budworm) has done great 
damage to balsams and spruces, especially in eastern Canada, and to 
Pseumtsuga (tixifolia (douglm) (Douglas fir) in Vancouver Island • 
Ncopham mmapia Felder (pine butterfly) has also been injurious! 
In British India the conifers and evergreen oaks of the mountain 
forests appear to he entirely free from fatal primarv defoliation 
Hardwood trees m Europe are fatally defoliated, especially beech 
and oak by Lymmtna (Portbtna) dispar, L. (gypsy moth), Ajctomis 
chrysorrhoea, L. (gold-tail moth) and N, m ,a phaeorrhm, Don. 
(brown-tail moth). In the United States the greatest local defoliator 
is Lymantna dispar, introduced from Europe in 1868, and now 
thoroughly established in forest areas. In Canada forests of both 
coniferous and broad-loafed trees are also threatened by Nygmia 
phaeorrhoea, introduced 12 or 15 years ago and now endemic in Nova 
bcotia, and epidemic in the boreal parts of New Brunswick. In 
British India many Lepidopterous defoliators of hardwoods are 
known and widespread. Hybhea puera, Wlk„ Pyrausta mackaemlis 
uam. and several species of Arctuds periodically, and in some cases 
annually, defoliate forests of teak throughout the whole of its distri- 
bution. As complete defoliation of teak is however followed by a 
rapid renewal of the crown foliage or by temporary production of 
epicormic shoots, the injury is restricted to loss of” increment and 
occasional stagnation. 

The most important bark-borer beetle of coniferous forests in 
fiimipe is l V s typographic, L. , other pests including the weevil, Ilylobius 
metis, U, and the cockchafers, ilelolontha melohntha, l. and 
- ■ 'uppomslam, F. North American coniferous forests suffer’ from 
x ensive invasions of the Scolytids, Dendroctomis frontalis, Zimm. 
wilf™!?? 0 . bee ‘ 1 ?) and D - piceaperda, Ifopk. (eastern spruce 
otle), which have killed off spruce over thousands of square miles • 
(CM3) WI.P2/137. 1,500. 12.18. B.&RLtd. Gp.ll/3 
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D. jptmlerosae, Hopk, (Black Hills beetle), D. inmUir.oUl. H npk. . 

pine beetle) and D. brevicomis, Lee. (western pine beetle), which hav 
killed hundreds of millions of cubic feet of timber ; and D. pseudot su „ m 
Hopk. (Douglas fir beetle) severely injuring Douglas fir. In Canada 
these same borers are equally destructive, the trees sufferins most 
severely being Pirns ponierosa, P. numticola, P. tmmayam 
Pseudotsuga taxifolia (mneromta), and Picea silchensis. In R' r j t u 
India, the Himalayan conifers arc attacked by species of bark-beetles 
allied to those of the European and American conifers, namely. f», 
longifolm, Steb., the most destructive beetle throughout this zone of 
Pirns longifolm and P. exc.eka, its attacks having followed on 
serious fires in the United Provinces. The genus Scolylus, confined 
to broad-leaved trees in Europe and America, in India attacks 
the deodar (Ceirus deodara), an outbreak of S. major, Steb,, bavirm 
occurred in 1908-10. A similar outbreak of Polygraphia trend! 
Steb., occurred on Finns gerardiana in Baluchistan in 1903-06. 

In the United States the hardwood trees such as oaks, chestnut, 
beech, elm, etc., are subject to the attacks of secondary heart-wood 
borers, such as the timber worms, Eupsalis minuta , Dm., and 
Lymexylon sericeum, Harr., the carpenter worms of the puns 
Prionoxystus, ambrosia beetles, shot-hole borers, and turpentine 
boret3. In India, damage due to bark-beetles of deciduous and 
evergreen forest trees is undoubtedly of secondary origin and these 
pests do not successfully attack living healthy trees. Scolytid shot- 
hole and pin-hole borers are characteristic of Indian forests, as also of 
most tropical and semi-tropical forests, and are comparatively rare 
in European and North American forests. The sal (Shorn 
robusta) serves as a host for at least 27 species of Xyle boms. 
Progenies, Diapus, Platypus, Crossotarsus, etc., the technical damage 
being very considerable, but confined to dying and unhealthy trees. 
Thus an outbreak of Diapus furtivus, Samps., in the sal forests of 
Bengal was found to be secondary to that of a root parasite, 
Polyporns shoreae. Similarly an epidemic outbreak of Cromtats « 
sqmnmlatus, Chap., was limited to trees with diseased roots. Sal 
trees over two feet in girth suffer serious technical damage from 
the larvae of a Longicorn beetle, Hopbceranibyx spiniamis, Me win, 
which normally breeds in dying or diseased trees. 

Teak, during the first few years of its life, is attacked by 
Haplohammus cervinus, Hope, and Phassus malabarieus, flmps., and 
from the young pole stage to the end of its life by a serious nest, 
Duomitus ceramicus (beehole borer), which last, however, docs not 
affect its vitality. 

Ramakkishna Ayyar (T. V.). The Mango Hopper Pest and its 
Control in South India.— Prop. Agriculturist, Perademya, li, no. t> 
July 1918, pp. 46-50. 

, Three species of hoppers belonging to the genus Iiiocenis, 'it 
1 . niveosparsus, I. dypealis . aud /. atkinsoni have been recordr ™ 
mango in different parts of India. In some places one or o ' r ^ 
the three species is found commonly, while in other areas all t ' ce 
found in varying numbers. The life-history of, and remedial 
for this pest have already been noticed [see this Review, her. 
p. 12 anefv, p. 378]. 
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He\-ry (G. M.). The Tobacco Aphis.— Trop. Agriculturist, Pemdtniya, 
li, no. 1, July 1918, pp. 51-52, 3 figs. 

A wide-spread outbreak o£ an Aphid on tobacco was reported from 
the Jaffna district in February and March 1918, similar outbreaks 
having been frequent in recent years. This insect, the life-history 
of which has not yet been worked out, appears in numbers on the 
underside of young leaves or on tender shoots, causing the young 
leaves to become stunted and distorted. The larvae of Syrphid flies 
prey upon the Aphids and thus help to reduce an outbreak, though 
they cannot save a crop when it is severely attacked. 

A treatment that proved efficacious was 1 lb. tobacco refuse 
boiled in 6 gals, water, 1 tb. soap being dissolved in the solution after 
it had stood for a night. Two applications of this by means of an 
ordinary syringe were made, once early in the morning and again 
late in the evening. 


Baker (C. F.). Identity of a Coconut Hispid.— Gardens' Bull. Straits 
Settlements, Singapore, ii, no. 1, 4th July 1918, p. 3. 

This note corrects an erroneous identification of a small destructive 
Hispid beetle occurring on coconuts, that has hitherto been regarded 
in the Malay Peninsula as Brontispa froggatli, a species which was 
originally described from the Solomon Islands. The Malayan species 
has now been identified by I)r. Gestro as Plesispa reicliei, Chap., 
originally described from Malacca. 


BraKiLL (I. H.). Promccotheca cumingii, Baly, another Coconut 
Hispid and a Pest in Malacca.— Gardens’ Bull. Straits Settlements, 
Singapore, ii, no. 1, 4th July 1918, pp. 3-5, 1 fig. 

Coconut palms in Malacca were found in July 1917 to be attacked 
by an insect that caused a scorched appearance in the leaves. Mature 
beetles were collected in December on the wing and proved to be 
Promecotheca cumingi. This Hispid beetle feeds in both the larval 
and adult stages on leaves of the coconut ; the grubs have been found 
also in leaves of the nipa palm ( Nipa fmliams) and of the sago palm 
(Conjoin mens), but do not occur abundantly as yet in Malacca. The 
adult does not apparently fly far and spreads very little to isolated 
groves of coconut palms behind the coast, but seems to have the 
power of extending its range so long as the belt of coconuts is 
more or less continuous. This insect has previously been described 
as a pest in the Philippine Islands [see this Review, Ser. A, i, p. 311] 
and much of the information in this paper is quoted from the earlier 
article. 

It is pointed out that control by hand-picking, which was then 
suggested, is impracticable on account of the heighji of the trees, 
while the same difficulty applies to the use of hydrocyanic gas. The 
only remedy that appears promising is to protect or increase the insect’s 
natural enemies, for which purpose it would probably be necessary 
to collect a supply in the Philippine Islands. 

(C523) 12 
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Auchinleck (G. G.). Trials with Reunion Tobacco in 1316-17,- 
il Mauritius D&pt. Agric*, Port Louis, Gen. &6r. ull. no. 9, Alay 
1917, 6 pp., 3 plates. 

Experiments in growing a variety of tobacco from Reunion known 
as “ tabac bleu,” which is imported into Mauritius in large quantities, 
have been tried with good results ; but when grown on poorer soil 
on a larger scale it is probable that considerable, trouble will be 
experienced as the plants are liable to attack by various diseases and 
pests. Larvae of Heliothis obsokla ( armu/era ) considerably damaged 
the young plants and had to be controlled by hand-collection. Ants 
frequently attack the seeds, and it, is suggested that the beds should 
be surrounded by a line of earth soaked in paraffin. A species of 
Hekrodera also attacked the plants, arresting their growth and so 
greatlv weakening them that it is doubtful whether tobacco could be 
successfully grown in those parts of the Island that are seriously 
infested by this Nematode. 


eldon (G. P.). The Alfalfa Weevil and State Quarantine - ilft% 
Bull. Cal Slate Commiss. Hortic., Sacramento, vii, no. 8, August 
1918, pp. 484-487, 2 figs. 


The importation of salt grass from Utah into California for use in 
packing machinery and bananas having been forbidden under Quaran- 
tine Order No. 241, on the ground that it was likely to effect the 
introduction of the alfalfa weevil [IlyjKrn lariabilis ], a conference nf 
quarantine representatives has investigated the problem.. and offers 
the following solution. The material known in Utah as “ salt grass 
packin'* ” mav be admitted into States now maintaining a quarantine 
against lucerne, straw and other hay from Utah owing to the presence 
of the alfalfa weevil, provided that such material be cut only between 
the 1st October and 1st April, and that the raking, stacking, baling 
or shipping of this material as a commercial product be allowed onh 
after the maximum daily temperature of the season has fallen below 


00® J’ 

The facts underiving this resolution are (1) the grass is iinlikeh 
to be attacked by weevils during its period of growth, which tote 
place on very wet land, or even under water ; (2) the weev > mi Kt: ne 
between the dates mentioned and is there ore not likely to nfe - 
the gathered crop by flight; (3) the weevil does not fly "hen tia- 
temperature is below 60° F. 


Macxie (D. B.). Some Pests we do not want, why we " ot * a “ l 
them, and how they may arrive, ii. The Banana R B 

—Mthhj. Bull. Cal. Stale Commiss. Hortic., Sacramento, vn, 
August 1918, pp. 498-502, 3 figs. 

Earlv in 1918, the introduction into the Unit f *«d mfe'' 
parts of banana plants used for propagation m • M* 1 * nce 
quarantine order, which was promulgated 0 »m o . , , [„ 

in Florida of Cosmopolites sordulus, Germ. ^““ a ;nfeste d Jaws 
June shipments of banana plants were receivei : n( j us tn' in tk p 

in Florida. Although banana-growing is not a stap e a 
United States, the introduction of infested plants nngM 



to the spread of C. sordidus in the banana-growing districts of the 
tVest Indies and Central America, and thus seriously affect the price 
of one of the greatest fruit commodities of the United States. 

Owing to the feeding habits of this pest, there is only one successful 
method of control, which is by grubbing out and burning the infested 
stools or suckers entire. Burning, which in the ordinary sense is 
inpossiblc with plants of this type, may be effected by splitting the 
plants and subjecting them to the heat of a powerful foundry-type 
blast torch that quickly chars the outside and heats the fleshy 
interior to a temperature sufficient to kill any larvae that may be 
present. 

The wide distribution of C. sordidus in all parts of the world where 
the banana is grown is due to the fact that the weevil spends the 
greater part of its existence in the fleshy root-crown and that with the 
exception of a few seeded varieties, the banana is propagated by means 
of suckers, which are. themselves the seat of infestation. 


JIaskew (F.). Quarantine Division. Report for the Month of June, 

1918.- -.lMh/. Bull Cal. Stale Conimiss. Ilortic., Sacramento, vii, 

no. 8, August 1918, pp. 508-309. 

The following pests were intercepted during the month of June. 
From Central America : Pseudocoecus sp., Aspidiotus sp. , and A. cyatw- 
phifUi on bananas ; Chrysomphalus sp. on coconut. From England: 
Coccus kesperidum and Ccrataphis lataniae on orchids. From 
Florida: Lepidopterous larvae in peppers. From Hawaii : Diaspis 
bromeliae on pineapples and Pseudocoecus bromdiae on pineapples 
and bananas ; Trypetid larvae in cucumbers ; Coccus longulus on 
betel leaves. From Japan : Pseudaonidia duplex on camellia ; 
Ceroplastes sp. on a pot plant. From Mexico : a Coccid on mango 
(tree) ; Saissetia oleae, S. hemisphaerica, an unidentified Coeeid and a 
Scolvtid on ornamental plants. From Oregon : Lepidopterous larvae 
oil gooseberries ; Hcterode.ra mdicicola in potatoes. From the Philip- 
pines : Aphis sp. on a rose tree. From Tahiti : Lepidosaphes beckii 
on limes. From Arizona : Hdiolhis ( Chtoridea ) obsoleta in tomatoes. 
From Ceylon: unidentified weevils in tree seeds. From Idaho: 
Rhizoctonia on potatoes. From Massachusetts : Tetranychid mites 
on Diplaicnia. From New York : Diaspis boisdnvaU on orchids 
and Psetidocnccvs sp. on Cape jasmine. From Louisiana : Aspidiotus 
cyannpkylli and Ieerya purchasi on bananas. From Ohio : Pseudo- 
coccus sp. on ornamental plants. 


Call (L. E.) & Salmon (S. C.). Growing Wheat in Kansas. —Kansas 
Slate Agric. Coll. Expt. Sta., Manhattan, Bull. no. 219, July 1918, 
51 pp., 11 figs. 

The best time to sow wheat in central and eastern Kansas is ofttm 
determined by the Hessian flv [Mayeliob destructor], the presence of 
which can be easily detected bv examining the wheat, stubbie. If 
present in abundance, there are two effective and practical ways of 
preventing its causing injury to the following crop. One is to kill 
the pupae in the stubble and in self-sown wheat before *^ie flies can 
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emerge and oviposit on the grain. The other is to destroy the self, 
sown wheat and delay sowing so that the period of oviposition will 
be over by the time that the wheat is up. 

The best way to kill the fly in infested stubble, m which it occurs 
in the " flax-seed ” or pupal stage, is to plough early and at ] m 
4 or 5 inches deep. If the ground is then worked with a disc, the 
pupae will be buried so deep, and the ground above packed so firmly, 
that very few individuals will be able to reach the surface. 

Burning the stubble also kills the few pupae above the ground, 
but does not reach the majority that are below the surface, and this 
cannot be recommended as a general practice both on this account 
and because it destroys the organic matter in the stubble, which 
is badly needed in most Kansas soils. 

Early deep ploughing, to be fully effective, must be practised hy 
the entire neighbourhood, aud must include all infested fields, since 
the flies frequently migrate considerable distances. As this is 
often impracticable,' the only way to ensure safety is by the avoidance 
of early sowing. The destruction of self-sown wheat is also necessary, 
since if this becomes infested, it affords a place of hibernation from 
which the pest mav spread to the fields in spring. 

The dates when* wheat may be sown with small chance of injury 
vary between the end of September and middle of October in different 
parts of the State. Wheat sown on or about these dates on early- 
ploughed and well prepared ground will usually escape attack by 
the Hessian fly. 


Scott (R. J.). A Farmer’s Remedy for the French Bean Fly.— 
Queensland Agric. Jl, Brisbane, x, no. 1, July 1918, p. 9. [Received 
4th October 1918.] 

The following simple remedy has been found successful by the 
author in controlling the bean flv [Agroinyui pkaseoli] and is recom- 
mended as being well worth a trial. The rows should be covered 
about four days after planting the seed with a light layer of sawdust, 
which should then be wetted with kerosene emulsion applied with a 
watering-can. When the plants are in the second leaf, a second dressing 
with this emulsion should be .given. It should be made with. 1 - 
ordinary soap dissolved in about 2 gals, of boiling water 
dissolved, sufficient cold water should be added to make 4 gallons 
and -f pint of kerosene should be well stirred in. The emulsion hub 
be warm when used and must be kept well stirred. 


Illingworth (J. F.) & Jarvis (E.). Cane Grub Investigations^ 
Queensland Agric. Jl., Brisbane, x, no. 1, July 1918, pp- 
[Reccived 4th October 1918.] 

This report again calls attention to the value of cultural inetj^ 
as a factor in the control of sugar-cane grubs, and at the jw • 
corrects sotne of the statements made in the previous montns wp 
[see this Review, Ser. A, vi, p. 495], Late planting in c • ^ 

to be of considerable importance for infested areas ' aI1( | 

regularly cyltivated, the soil is actively worked during c 



oviposition o£ the beetles, and this seems to deter them from depositing 
their eggs or, if they are deposited, breaks up the egg-chambers which 
are onlv a few inches below the surface, and prevents the hatching 
of the Voung grubs. By cutting these fields late, in November or 
December, it is possible to ratoon them again, while little injury is 
apparent from grubs. Auy grubs that survive the December culti- 
vation would be destroyed by a subsequent ploughing preparatory 
to earlv planting. The importance of ploughing up all cane stubble 
is particularly emphasised, as it constitutes a breeding ground for all 
sorts of cane pests. Mauritius beans were tried as a cover crop, but 
did not afford complete protection. 

Lepidiota frenchi has been observed to oviposit in almost any 
uncultivated areas where bladv-grass is growing, and it is unsafe to 
use grass-land immediately for sugar-cane if the small grubs are very 
abundant during ploughing. L. rolhei has previously been reported 
as occurring in considerable numbers in December and January [see 
this Review, Ser. A, vi, p. 294]. 1'emales lay from 4 to 12 eggs about 
7 to 12 davs after mating ; these hatch after a period of 9 to 11 days, 
the first larval stage occupying about 10 weeks, and the second stage 
about G weeks. Third stage larvae were obtained in breeding cages 
bv 28th April. Among L. albohirta, observed on volcanic land at 
Meringa, 10 per cent, of the grabs, having eaten every root of cane, 
were devouring the last few inches of stalk still attached to the old 
sets, indicating that these grubs continue to feed upon such vegetable 
tissue as may be readily available rather than travel in search of more 
palatable food. The remaining 90 per cent, of larvae unearthed on 
this occasion had formed cells in the hard soil preparatory to pupating, 
70 per cent, of these being found at depths varying from 11 to 18 
inches. 


Davis (,T. J.). The Relation of Agronomy to Entomology : a Practical 
Illustration. — Canadian Entomologist, London, Ont., 1, no. 8, 
August 1918, pp. 253-255. [Received 12th October 1918.] 

These notes are written with a view to emphasising the importance 
of more intimate correlation between agronomy and entomology. 
Illustrations of remedial measures directed against insect pests, but 
which arc also of benefit to agriculture, are observed in the case of 
rotation of crops for Diubrotica long fcornis (northern corn root worm) 
and for Aphis maiiiradteis (corn root aphis). The time of sowing 
wheat to avoid the Hessian fly f.l {ayetiola destructor] coincides with 
the proper date for sowing, apart from insect prevalence, while 
ploughing under the stubble to destroy the summer brood of the fly 
is also a good agricultural practice. With regard to the control of 
Lachmsterna spp. (white grubs), many facts are adduced in evidence 
that May beetles will not, deposit their eggs in numbers in ground 
that is covered with well-grown clover. The natural conclusiop is 
to substitute clover for timothy grass in the rotation and to follow 
clover with maize, especially in the year following <an abundance of 
May beetles. A rotation that is considered advisable in land infested 
hv white grubs in northern Illinois and southern Wisconsin, and that 
is approved by agronomists, is oats or barley followed fry clover and 
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maize. Tf oats or barlev are on tlie ground in the year of the 
beetle flight, the soil will contain many grabs, but as the following CTf . 
of clover is but little injured by them no harmful results will follow 
If the ground is covered with clover during May and June of a \ ;ar 
when May beetles are abundant, few eggs will be laid and maize Mn 
be safely grown ; while if maize is grown in the year that beetles ar 
abundant, the ground must be carefully cultivated during their flinj,.’ 
and in the following year barley or oats would follow, which are dJ 
little injured by the grubs. 


Young (B. 1*.). Ecological Notes on the Spring Canker Worm 

( Palaencrila vernala. Peek .) — Canadian Entomologist,, London. Ont 

1, no. 8, August 1918. pp. 267-277. [Received 12th October lSigj 

A series of experiments is described with Paheacrita vernala, Pod; 
(spring cankerwonn), collected from or beneath tanglefoot bamh 
on elm trees in Kansas, where this moth had been so abundant in the 
preceding season as to cause complete defoliation of many trees 
Tables are given recording the results. The evidence indicates that 
the minimum temperature at which adults can emerge from the 
ground is between 20° and 25° F.. while an average daily temperature 
of about 45° F. is apparently fatal to the hatching of eggs, The 
average incubation period of the eggs was found to be 26 davs, The 
number of eggs laid by each female under the conditions of the 
experiment was surprisingly low, being 83 on an average, thousli 
dissections have revealed as many as 400 per female. Some 20 per 
cent, of the eggs deposited proved sterile. It is suggested that the 
results of similar experiments in other localities would be interesting 
for comparison. 


Garnett (R. T.). An Annotated List of the Cerambycidae of California. 

— Canadian Entomologist, London, Ont., 1, no. 8, August 1918, 

pp. 281-284. [Received 12th October 1918.] 

This list of Californian Cerambycids, which is continued from a 
previous paper [see this Review, Ser. A. vi, p. 441] includes Ipodm 
fasciatus, Lee., taken under the bark of dead willow and oak; 
Alonnchomns ( Monohammas ) maoxlosus, Hald., taken from the hark 
of Pimis ponderosa ; Synaphoelri gourd, Lee. , bred from limbs of buckeye, 
chestnut and poplar ; Coenogmeits palmeri, Lee., breeding in the 
cactus, Ojmntia ; Decks spirmus, Say, breeding in steins of Ambrosia, 
especially A. artemisiaefolia, in which the larvae hibernate ; Hjijxr- 
plahjs californicns, Casev, bred from dry twigs of Popuhis momhfin 
and P. tremnloules ; H. aspemis, Say, bred from apple tings ; 
Acanth.ocirms olliqmis, Lee., breeding in yellow p: 

Lee.*, breeding in yellow and other pine stumps and 
enrol >>s, Lee., bred from oak ; P. oregomis, Lee. 
in fir and Douglas spruce ; S aperda horni. Joutel, 

8. popnlnea, L., feeding on poplar ; Meats imrnata, Say, breeding 10 
stems of false sunflower and in Helmnthns tnberosus ; and '-OM't 
schaumi. Leg/ breeding in willow and cottonwood. 


me ; a. 

logs : Pogonodieras 
, believed to breed 
taken from illm* ■ 
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BectexMCIXER (W.). New Species of Rhodiles from Oregon.— 
Canadian Entomologist, London, OnL, 1, no. 9, September 1918, 
pp. 305-309, 1 plate. 

The new gail-making species here described include Rhodiles 
orcmiensis, which forms galls on the, twigs or entirely filling the 
seed-pods of Rosa mitkana ; flies emerged from galls indoors throughout 
.March, and galls were also found in July. II. ashmeadi forms galls 
on the stems of Rom mitkana ; from galls received early in February 
flies emerged during that month until 7th April. R. osleimckeni 
attacks the roots of Rosa mitkana, forming galls from which flies 
emerged in early April. It. bassetti attacks the tips of twigs of Rosa 
nutkana , forming galls which were collected in December, the flies 
emerging during late February until mid-March. 

Malloch (J. R.). Martial Key to the Genus Aqronvjza (Diptera) 
— Canadian Entomologist , London, Ont., I, no. 9, September 1918, 
pp. 315-318. 

This is a continuation of a paper previously noticed [see this 
Renew, Ser. A, vi, p. 328]. 

Baker (A. C.). Our Birch Symydobius distinct from the European. 
(Aphididae, Horn.). — Canadian Entomologist, London, Ont., 1, 
no. 9, September 1918, pp. 318-320. 

A study of various specimens of a species of Symydobius collected 
from birch in Ontario has led the author to the conclusion that the 
American form is quite a distinct species from the European, S. obhngus, 
with which it has previously been identified. It is here described 
as a new species, S. ameriemus. 

■Woodpeckers and Cacao. - Jl. Jamaica Ayric. Soc., Kingston, xxii, 
nos. 2 & 3, February A March 1918, pp. 65—69 & 102-107. 
[Received 11th November 1918.] 

A great deal of discussion having arisen as to the economic value 
of the woodpecker and manv reports having been received of its 
damage, to cacao pods, an investigation was made in order to compare 
its usefulness as an insect eater and its harmfulness to agriculture. 

1 arious local reports and letters bearing on this question arc given. 
The second paper consists ol a report from the Government entomolo- 
gist, Mr. A. H. Ritchie, on the economic status of Centvnis radiolatns, 
the only species of woodpecker occurring in Jamaica. The normal 
food of this bird consists of fruit pulp, seeds and insects. The damage 
to cacao is discussed, and it is suggested that it rests with the cacao 
grower to supply the woodpecker with fruit and seed in May, Juna 
am! July, that is, during the breeding season of the bird and the 
months of maximum damage to cacao. The report concludes with 
a summary of the insects found in the stomachs of woodpeckers. 
Most of these arp dwellers in decaying or standing timber such as 
the Coleoptera : 1 1 dope mutabilis, generally found behind the bark of 
trees; Phihurus sp., in decaying coconut steins ; Etaphidim irroralnm, 
a commonly occurring Cerambvcid ; Lachnopus aurifer, a weevil 
abundant on foliage; Praepodes sp., attacking breadfruft and cacao 
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foliage ; Scalmus inlerstitialis, abundant behind decaying bark- t 
cotton wood ; and Macraspis tetradaclyla, taken in the crowns of 
coconuts ; as well as large numbers of cockroaches. 

Black Fly on Citrus Trees.- Jl. Jamaica Agric. Soc., Kingston n r 
no. 8, August 1918, p. 333. ' ! 

The spread of the black fly [Aleurocanihus woglumi ] on citrus tree- 
has become so extensive in certain localities in Jamaica that a resolu 
tion was sent to the Government requesting the wholesale supph- 
of a prepared kerosene or petroleum emulsion for sprayinv citrus 
trees. Investigations have led to the conclusion, however, that it 
is not economical, even if possible, to control this pest by spraying 
It is considered that natural enemies might prove an effective control 
A black ant [ CremasUxjasler ] when introduced on to citrus trees some- 
times clears them of the pest within a short time. There are also 
three species of fungi that infest this Alcurodid. Further experiments 
will he followed by the publication of more definite information on 
the subject. 

Marchal (P.). Stephanitis rhododendri. injurious to Rhododendrons 
in Franc e.—Bull. Soc. Path. Veg. France, Paris, iv, no. 2, 1911, 
pp. 93-95. (Abstract in Mlhly. Bull. Agric. Inlell. & PI. Dig' 
Rome, ix, no. 8, August 1918, pp. 1011-1012.) 

The occurrence is recorded in France of the Tingid, Stephmilh 
rhododendri, Horv. , a pest of rhododendrons, probably imported 
from Holland three or four years ago. The damage, which is done 
chiefly in June and July, is similar to that caused by S. jiyri, F. 
The eggs, which arc laid in late July or early August on the thick 
part of the under-surface of the leaf, hibernate in that state and hatch 
in the following spring, the adult being mature and able to migrate 
to other plants three months from the time of hatching. In Holland 
there is only one generation in a year. Successful treatments have 
been given of nicotine sprays mixed with 2 per cent, soap and 1 pet 
cent, spirit. Soap or pyrethrum are also used as sprays, and should 
be applied frequently to the under-surface of the leaf early in spring 
before the insects have become winged. The soil should be tinned 
with a spade after treatment. Fumigation is also recommended 
[see this Review, Ser. A, vi, p. 4-13], Only healthy stock should be 
used and young plants when transplanted should be carefully exs "lined 
and all leaves attacked by the insect should be picked off and burnt. 


Del Guercio (G.). Cecidomyid Flies living on Oka ckrysophylh and 
0. europaea, in Eritrea and Italy respectively. — Ayrtcollua 
Coloniale, Florence, xii, no. 2, 1918, pp. 65-102, 35 figs. (Abstract 
in Mlhly. Bull. Agric. Jnlell. & PI ■ Dit., Rome, ix, no. 8, August 
1918, pp. 1012-1013.) 

The following new species of Cecidomvids are described from 
larvae or pupat? in the absence of adults :- Rhabdophagn o.eipen^ 
attacks young branches of Olm chrysoplujlla in Eritrea, the . _ 
causing galls which eventually kill the branches attacked or ren 
them sterile, The larvae arc attacked by an ectoparasitic a 
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which seems to be largely instrumental in controlling the insect. 
Hormmmjia okiphila in the larval stage forms galls on the leaves of 
0. chrysopkylla or on the extremity of the petioles. An eetoparasitic 
Chaleid has been observed and may be an effective control. Raduklh 
aureocephah, Perrisia chrysophylbe, P. proxima and P. verrucosa all 
form leaf galls on 0 . chrysophylh. 

The larva of Lasioptera curpophila is described from an individual 
found in the fruit of 0. europaea in the Province of Terarno, and 
a larva which is probably identical has been observed in olives from 
Promontorio Garganico. The author takes Dastjmura lathierei and 
Lasioptera hiefferiam, which in Italy attack 0. europaea , as types 
of two new genera Gioliella and Gastinelh respectively. It is most 
important that these insects should not be allowed to pass from one 
continent or district to another. Although it has not vet been, 
proved that R. okiperda, which is considered peculiar to 0. chrysophylla 
and is economically the most important of these species, can also 
attack the common olive, the mere possibility of its introduction 
from Eritrea is sufficient to justify precautions until the contrary 
has been proved. The same applies to Gioliella hthierei and GnslineUa 
hefferiana. When any of these species occurs in large numbers, the 
plants attacked should be pruned and the diseased branches topped 
and immediately burnt. As topping prevents harvesting in the year 
in which it is carried out, it is best to prune and to spray abundantly 
with lime water, calcium polvsulphide or lnne-sulphur mixture, 
preferably with the addition of a little flour to render the spray more 
adhesive. 


Scott (E. W.), Abbott (W. S.) & Dudley, Junr. (J E.). Results of 
Experiments with Miscellaneous Substances against Bedbugs, 
Cockroaches, Clothes Moths, and Carpet Beetles— 17. «S. Dept, 
Agric., Washington, D.C., Bull. no. 707, 26th August 1918, 36 pp. 

Experiments to test the value of various materials as insecticides 
against Phyllodromia ( Blattelh ) germanica, L. (common cockroach) 
were arranged in two series : cage tests and room tests. 

Any powdered substance applied to a cockroach, or through which 
it may crawl, is taken into the mouth, owing to the insect’s habit of 
frequently cleansing its legs and antennae by drawing them through 
its mouth-parts. In this way any poison, whether distasteful or not, 
finds its way into the stomach, and therefore there is no necessity 
for an attractive bait. Of all the substances tested, sodium fluoride 
was tound to be the most effective, acting both as a stomach and 
contact, poison, and killing 100 per cent, in cage tests in 21 hours, 
even when the material was diluted down to 18 per cent. Practically 
100 per cent, were killed in kitchens by the use of a mixture con- 
taining 50 per cent, of sodium fluoride. 

Pyrethrum powder, made from open, half-open or closed flowers, 
cither wild or cultivated, and kept from 1 to 4 years, killed practically 
all the insects in cage tests within 48 hours. Its effectiveness was 
greatly reduced by being slightly diluted, even with g«ound*pyrethxum 
stems, which have no insecticidal value. 

Borax, as an insecticide, acts very slowly, and satisfactory results 
can be obtained only bv the repeated and persistent use of»the material. 
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Its action is primarily that, ot a stomach poison. Not less than pi 
per cent, borax, in combination with inert, matter, required f roi j 
3 to 7 davs to kill 100 per cent, of the insects in cage tests. 

Phosphorus pastes were partly effective in cage tests, and onh- 
slightly so in room tests. 

The various hvdrocarbon-oil sprays, undiluted, killed from 80 to 
100 per cent, in treated cages, and similarly coal-tar creosote emulsions 
undiluted, killed 100 per cent, in cage tests, but their effeclivene-’ 
fell very rapidly when even slightly diluted with water. 

Substances tried but found ineffective were : — Tobacco powders 
containing as much as 5-26 per cent, nicotine ; plaster of Paris and 
flour mixture ; and 38 miscellaneous materials, including camphor 
eucalyptus leaves, gypsum, lime, quassia, sodium carbonate, Cayenne 
pepper and sulphur. 

Fumigation with sulphur, at the rate of 9 oz. sulphur to I.iViii 
cubic feet, was effective ; but nicotine, at the rate of 8 oz. tobacco 
extract (40 per cent, nicotine in the form of sulphate) to 1,000 cubic 
feet, was not so. 

The two important species of clothes-moths occurring in the United 
States are Tineoh bisellieUa, Hum., and Tinea pellimella, L. In 
experimental work the former species was used exclusively on account 
of its abundance in 'Washington, its larger size, and the fact that i; 
readily leaves its case when disturbed. 

fn addition to a number of cage tests, which are described in detail, 
several room and trunk experiments under more nearly practical 
conditions were made against the adults. The results showed that 
naphthaline was uniformly effective in protecting woollens from 
infestation and in killing all stages of the insect, the same being true 
of camphor to a less extent. A red-cedar chest killed all adult moths, 
and showed considerable killing effect upon young larvae. It did 
not prevent the hatching of eggs, but killed the resulting larvae 
immediately. Red-cedar chips and shavings protected flannel from 
injury when used liberally, but had no effect upon eggs, or upon 
larvae when more than one-fourth grown. Pvrethrum powder 
Tcadily killed the larvae, and various mixtures of oils were effective 
in protecting clothing from infestation, when used undiluted or slightly 
diluted, and when used undiluted they killed 100 per cent. Laundry 
soap in strong solutions killed both larvae and eggs, and powdered 
cloves, sodium fluoride, and 93 per cent, alcohol, undiluted. Killed 
the larvae. 

ParadichloTobenzene was not effective against adults and larvae 
in a room fumigation test lasting 21 hours, but effectively billed 
larvae in battery-jar tests. Various tobacco extracts used at reason- 
able strengths were valueless. Lavender flowers, Cayenne pepper 
and all-spice were ineffective, but clover and oil of lavender were 
effective in protecting flannel from infestation by the adults. Ay 
spice, angelica root, black pepper, borax, Cayenne pepper, color; nn 
pulp, eucalyptus leaves, formaldehyde, hellebore, lead carbonaty 
lead oxide, quassia chips, sodium bicarbonate and sodium cainonat. 
were valueless against the larvae. Borax, salt and sulphur i nl) 
kill the eggs, which were, however, destroyed by ethyl a.co io 
60 per cent, and 70 per cent, solutions, and also by a 10 P ?r cen 
solution of formaldehyde. 
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Fumigation with sulphur effectively destroyed both adults and 
larvae, and heat killed both larvae and eggs placed in an oven for 
31 minutes at a temperature of 110° F. Larvae and eggs in infested 
flannel were destroyed by dipping the flannel for 10 seconds in water 
at 110° F. 

Two species of carpet beetles, Altagenus pieeus, Oliv., and Anthems 
rcrojihulariae, L. , attack heavier fabrics, such as carpets and blankets 
in the United States. The former, on account of its greater abundance, 
was used in the experimental work. Naphthaline and camphor 
effectively prevented infestation of clothing and killed all stages of 
the beetle, though the action of camphor was much slower. A red- 
cedar chest killed adults and newlv-hatched larvae, hut had no effect 
on larvae, half-grown or larger, while red-eedar chips were only moder- 
ately effective against the adults. Pvrethrum powder was much 
less effective against carpet-beetle larvae than against those of the 
clothes-motb. The larvae were killed by various mixtures of mineral 
oils, either undiluted, or only slightly diluted, and both larvae and 
eggs were killed by laundry soap in strong solutions. Ethyl alcohol 
(50-95 per cent.), powdered cloves, gasoline, mercuric chloride, and 
fumigation with sulphur (8J oz. to 360 cu. ft.) killed the larvae effec- 
tively. Nicotine solutions and tobacco powders were of no practical 
value, and ethyl alcohol (20 to 40 per cent.), allspice, arsenious acid, 
borax, formaldehyde fumigation, hellebore, lavender flowers, lime, 
black pepper, sodium fluoride and sulphur were all ineffective against 
the larvae. Oil of cedar leaves was effective, and lavender flowers 
ineffective, in protecting flannel from infestation. The eggs were killed 
by ethyl alcohol (30, 50, 70 and 100 per cent.), but not by borax, 
gasoline, mercuric chloride and sulphur. Heat killed the larvae 
when exposed in an incubator to a temperature of 120° F. for 30 
minutes. A higher temperature was needed to kill the eggs. Larvae 
and eggs on infested flannel were killed by dipping it for 5 seconds 
into hot water at a temperature of 140° F. 

The part of this bulletin dealing with bedbugs is noticed elsewhere 
[sec this Review, Ser. B, vi, p. 240], 

1)e Weever (P. M.). Bee-keeping in British Guiana.— Jl. Brit. 

Guiana Bd. Agric., Georgetown, xi, no. 3, July 1918, pp. 86-96. 

Ecilon burclieUi, Westw. (Yakman ant) is the most important 
enemy of the honey-bee in British Guiana. For days preceding an 
attack the ants gather in swarms near the hive, and when the time 
comes, swarm up the legs of the stand, and by sheer force of numbers 
overpower and kill the bees. Bee-keepers may prevent an attack 
bv lighting a Sre to windward ot a hive and feeding it with green 
grass and leaves. The dense smoke causes the ants to drop to the 
ground where they may he killed by surrounding them with a ring 
of fire. The surviving bees that, have remained clustered round 
their queen should then be placed in a fresh box and fed with swcup. 

Weakening of a colony due to the attacks of robber-bees induces 
attack by Galleria mdonella, L. (bee-moth), in whicl#case the entrance 
to the hive must be contracted and the bees fed. Badly infested 
combs should be melted down and fresh ones put in their places, 
the bees being fed on a sugar syrup, not on honey. • 
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Bodkin (G. E.). A Note on the Recent Froghopper Outbreak 
Brit. Guiana Bd. Agric., Georgetown, xi, no. 3, J u ] v iq’ N 
pp. 96-97. ' ' 

Tomaspis flavilotera, Urich (Dcmerara sugar-cane froghopper) ) la , 
increased enormously in numbers during recent months in tin/ 
widely separated districts, owing to the abnormal climatic conditio/ 
obtaining. Continued heavy downpours of rain caused the soil / 
become waterlogged, and the, canes were backward and even stunted 
The pest under these favourable conditions did such damage, that the 
only treatment possible was thorough flooding after total destruction 
by fire or otherwise, of the trash. 

Good results were obtained by children collecting the adults with 
hand-nets in the cane-fields during the daytime. The use of trail 
lights and the introduction of the green muscardine 
[Metarrhizium anisopliae ] should also prove beneficial. 


The Food of Australian Birds .— New South Wales Depl. Agric., Stiineu 
Sci. Bull. no. 15, July 1918, 112 pp. [Received 7th October 
1918.] 

In this Bulletin, which has been compiled from the investigations 
of J. B. Cleland, J. H. Maiden, W. IV. Froggatt, E. IV. Ferguson and 
C. T. Musson, is incorporated a great deal of information from various 
sources regarding the food of wild birds in Australia. In an intro- 
duction by Dr. Cleland it is explained that the data collected, which 
include much information obtained in the course of blow-fly investi- 
gations, should prove, of value to breeders of sheep, as well as to orchard- 
ists, wheat growers, gardeners and those in charge of forestry work. 
The facts have been arranged in various ways for the convenience 
of those consulting the bulletin. There is a short summary of the 
food of, and a verdict on, various birds or groups of birds, in the 
order of their importance. This is followed by lists of birds that, feed 
on particular kinds of food of more or less economic importance, and 
these include both injurious and beneficial species. An appendix 
gives a tabulated examination of the contents of the stomachs and 
crops of each species of bird examined, while more detailed information 
in further appendices shows the actual food found in the case o r each 
individual. 


Miller (D.). Limitation of Injurious Insects by Beneficial Species. ~ 
New Zealand Jl. Agric., Wellington, xvii, no. 1, 20th July 1918, 
pp. 12-18. [Received 8th October 1918.] 

It is a well-known fact that when new territory is opened up lor 
agricultural purposes it frequently happens that new' conditions aw 
established favourable to the development of some indigenous insects, 
the ravages of which rapidly increase until their control becomes a 
serious problem. ' The reason is that in older countries, where regu ar 
cultivation has been carried on for a long period of years, an equilibrium 
has been established between the injurious insects on the one an 
and their natural enemies and other controlling factors on the o t ■ 



\n illustration of this is Xanthorlwe praefeclata (New Zealand flax 
moth), the larvae of which confine their attention normally to flax 
[Phormium tenax ] growing in comparatively dry conditions. As the 
flax industry in New Zealand extended, swamp areas were drained 
comparatively dry and covered with a growth of flax, with the result 
that the moth, being provided with abundance of food under suitable 
conditions, increased with alarming rapidity. The larvae of X. prae- 
feetnla are heavily parasitised by an Ichneumonid, which is itself 
limited bv a hyperparasite, and it is probably the factors controlling 
the hvperparasite which influence t.he abundance of the larvae of 
A' praefedata. A chart shows the relation of X. praefeclata to primary 
and secondary parasites. Similar instances of indigenous phytophagous 
insects developing injurious tastes are those of Melanchra composita 
•(New Zealand army worm) and Odontria spp. (New Zealand grass-grub 
beetles). The natural food of M. composita consists of native grasses, 
though it occasionally attacks oat crops in large numbers. Very little 
is known of the Odontria, but their life-histories are being studied. 

While a certain amount of damage is caused to cultivated areas 
through the depredations of native insects, far greater loss is caused 
bv injurious species accidentally imported from other countries. 
These insects rapidly increase under new conditions in the absence 
of their natural enemies. A notable example of this is Eriococms 
miticeus (gum-tree scale), a native of Australia, where it does little 
damage owing to the presence of natural enemies. The first outbreak 
of this scale in New Zealand was noticed in 1900, when great destruction 
was caused, and by 1905 the insect had spread north and south for 
a distance of 180 miles, killing many trees and causing great damage. 
Coccinellids that were known to control the scale in other territories 
were then introduced from North Auckland and from Australia, 
Rkizobi’is centralis being the most effective in Canterbury, where it 
became so well established that within three years E. coriaceus had 
been reduced to a negligible quantity. It is found that when a 
predaceous insect begins to reduce an outbreak of its host, although 
the latter is superior in numbers and fertility, it will in a few generations 
be in excess of its host. In the case of a parasite confined to one 
host, however, the excess of the latter will of necessity disappear 
owing to lack of sufficient food, until only enough remain to retain 
the normal equilibrium. 

Oliijotropus alopecuri (meadow foxtail midge) by its depredations 
upon the developing seed of the meadow foxtail grass has produced 
a serious situation [see this Review, Ser. A, v, p. 1 65]. Before the 
midge was considered an important post, there was every likelihood 
that sufficient quantities of the seed would be produced in New Zealand 
for local and export purposes. Owing to this pest, which was probably 
imported in seed from Europe, there is now no seed grown in one 
district where formerly the output was 18 tons annually. Infestation 
was first noticed in 1910 ; by 1915, 70 per cent, of the seed tvas 
rendered useless, and in the following year this percentage was even 
higher. It is known that early settlers in the Dominion were able 
to grow various exotic fruits without loss from insect pests. In 
later years, however, these became so well established that fruit- 
growing threatened to come to an end. Organisation and the 
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application of remedial measures have now succeeded in checldnn t], 
pests to such an extent that the fruit industry is again rapid]* 
developing. 

It is obvious that the introduction of the natural enemies of import ] 
pests from their original habitat would be an invaluable factor in 
control of injurious species, perhaps more so than in their native 
country where they themselves are subject to controlling influence” 
When a phvtophagous insect attacks one species of plant mm-? than 
another, efficient results may be obtained by a thorough system of 
crop rotation, while attention should be paid at the same time to 
places suitable for hibernation, such as the rank grass usually frin<ri nff 
cultivated fields. In this wav, by breaking the continuity of’thii 
food-supply, the life-cycle of the insect is interrupted, and th» 
removal of hibernation quarters will destroy a large proportion of the 
over-wintering stages, with a consequent reduction of the spring brood 

Jack (R. W.). Cutworms. — Rhodesia Agrie. Jl., Salisbury, xv, nos. 3-4 
June-August 1918, pp. 225-237 ; 344-348, 2 plates, 1 fig. 

Cutworms constitute one of the most destructive plant pests in 
Southern Rhodesia on account of the variety of crops they damase. 
They are frequently confused with Elaterids (wireworms), of which 
the most familiar in Southern Rhodesia are Psamniodes spp., which 
live in the ground and feed upon the underground portions of plants, 
being particularly injurious to tobacco, and with white gram 
[Lainellicom larvae] which feed upon the roots of maize, small 
cereals and grasses. 

Four species of cutworms have been recorded in southern Rhodesia. 
Euxoa segetum is the commonest and is well-known in Europe ; 
E. longidentifera . Hmps., is a purely African species, only found in 
company with E. segetum , and has not as yet proved very dangerous: 
E. spinifera, Hb., extends from southern Europe to the Cape and 
India. It is seareelv considered a pest in Rhodesia and is usually 
found in company with E. segetum. Agrolis ypsibn, Rott, , sometimes 
oecurrs in overwhelming numbers, hut is sporadic in its outbreaks. 
The adults of all these species are nocturnal and lie hidden in sheltered 
places during the day. Oviposition begins about four days after 
emergence, the eggs being laid among low-growing vegetation, attached 
to the stems of plants, to stones, lumps of earth, etc. As many as 
1,768 eggs were laid by a single female of E. segdum in confinement. 
There are six larval instars ; the young cutworms feed chiefly upon 
leaves and othej. „oft tissue within their reach, keeping mainly under 
shelter during the daylight ; later they develop the habit of burying 
themselves in the soil during the day, and feeding at night. Inc 
chief damage is done by eating through the stems of plants at tne 
ground level. The larval period, under summer conditions w it 
unlimited food, lasts about 29 days, the average time being a eu 
da,vs longer ; in cold weather the growth may occupy several moiit >• 
In temperate climates attacks on young crops in the spring are u‘ 
to cutworms tint have hibernated in a partly developed cone i i ^ 
the low temperatures having suspended the vital processes in 1 
caterpillars so as to prevent starvation. In Rhodesia s an 
supervenes yery quickly during winter if no food is avauab e an 
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higher the temperature the sooner the insect succumbs. Experiments 
4owed that cutworms died within about ten days if kept without 
food during the summer months. The existence of the larvae is 
considerably prolonged if dry maize stalks are left on the land. It 
is obvious that the" cutworms hatching from eggs laid about May 
cannot be destructive to the next season’s crop ; they must either 
pupate during the dry season or die of starvation. Pupation takes 
place an inch or two below ground levei, emergence of the moth 
occurring in two or three weeks in the summer. The generations 
of cutworms are quite irregular throughout the 5 *ear. Adults have 
been reared during every month, but they are most numerous in 
January and earlv February. In summer the life-cycle may occupy 
a minimum of 50 davs ; in the field in Rhodesia there are probably 
four complete generations of E. segetwn during the year, as compared 
with one only in the British Isles and similar climates. Cutworms 
will eat almost any growing plant that is not too hard or woody, 
but their preference is for potato, tobacco, maize, lettuce and grasses 
of a particularly succulent nature. 

There are various factors in Rhodesia that tend to check the 
increase of cutworms, though they are not sufficient to keep the 
pest in constant subjection. The climate undoubtedly encourages a 
number of generations during the year, but the prolonged dry season 
has an adverse effect. The warmth of Rhodesian winters favours 
the development of the insect at a time when food-plants are exceed- 
ingly scarce. Epizootics of disease are common among cutworms, 
particularly during the latter half of the wet season (February and 
March), and it may be found possible to cause the spread of these 
artificially. Insectivorous birds and mammals undoubtedly exercise 
a considerable measure of control over cutworms, although the. habit 
of burrowing into the soil during daylight affords the larvae a certain 
measure of protection. Predaceous insects include the ant, Doryhis 
helvolus, and its allies. An Asilid fly has also been observed to attack 
the adult moth. Parasites bred from E. segetwn include at least 
five species of Tachinids, four Ichneumonids and one Braconid. 
The most persistent cutworm parasite appears to be the Tachinid, 
Gunia bimaculata, Wied., which has been reared from cutworms in 
several localities, but has not been bred by the author from any 
other host. Another common species is Wagneria nigricans, Meig. 
There are unfortunately many practical difficulties in the way of 
utilising natural parasites for control of cutworms. Their action 
is too slow to control the sudden outbreaks that occur, though they 
may reduce subsequent generations. The Tachinids that are the most 
efficient parasites have not as yet been successfully reared in confine- 
ment, and even if this method proved possible, it would require a 
large amount of labour to attain very uncertain results. 

The influence of various classes of cultivation and of different kinds 
of soil in relation to outbreaks of cutworms is discussed. Green 
vegetation is very scarce in Rhodesia during the dry season ; wherever 
this is found, therefore, cutworms are likely to concentrate. Rich, 
low-lying land that quickly develops a crop of weeds after a few 
early showers is very liable to attack. The use of kraal manure, by 
increasing the humus content of the soil, encourages cutworms. In 
small areas, such as kitchen gardens, cutworms may continue to be 
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abundant throughout the year, owing to the attractive nature of the 
plants that are cultivated in such situations. 

The second part of this paper discusses preventive measures and 
remedies for cutworms. Attacks on irrigated erops, such as potatoes 
during the dry season, cannot well be guarded against, as eggs are 
laid on the crop itself ; but clean cultivation and the keeping down of 
weeds are obviously helpful in checking the numbers of the.p K « t • 
heavy loss is especially likely to be experienced if weeds are aHowefl 
to grow for a time and are then destroyed by cultivation, leaving 
only the cultivated crops for the cutworms to feed upon. Tobacco 
seedlings should be carefully protected bv covers, leaving no aperture 
through which a moth could enter. A fairly wide space of bare ground 
around the seed beds would help to check invasion. Preventive 
measures in regard to wet season crops consist mainly of keepino 
the land as free from weeds as possible before the crop is planted’ 
This will prevent oviposition. Planting with the first rains tends to 
avoid serious loss from cutworms, but is not recommended for maize, 
which when planted early is likely to suffer from borers. 

Remedies for cutworms are numerous, the one almost universally 
recommended being poisoned bait. Many experiments to determine 
the efficacy of various baits have been carried out, E. segetmi 
being the species mainly tested. The results were somewhat 
contradictory, hut certain conclusions were arrived at. Sodium 
arsenite is not a suitable poison for larvae of E. segetum, as owing 
to its distastefulness, sufficient to cause death is seldom eaten. The 
larvae are not sufficiently attracted by baits made with bran or maize 
meal. A. ypsilon and E. longidentifera are more readily poisoned 
bv standard baits than E. segelum. All species arc readily poisoned 
by succulent green stuff dipped in Paris green and water (1 lh. to 
10 gals.) with or without sugar. Small individuals of all species are 
more easily poisoned than larger ones, but no bait is known that 
will attract cutworms away from favourite food-plants. To obtain 
the maximum effect, the ground should be free from growing plants 
when the bait is used. Land planted with maize should he baited 
twice, just before the crop is due to appear above ground. 11 hen 
tobacco plants are attacked in the seedling-leaf stage by very sinal 
cutworms, the whole might be sprayed with 1 lb. lead arsenate m 15 
gals, water, adding 1 lb. sugar or 1 pint molasses to each gallon of the 
liquid. Paris green may be used in the same way, 1 lb, to INI gas . 
water with the addition of 1 lb. lime. When the young plants have 
begun to grow freely, thus method is useless, as they are usunin on. 
through at the ground level while the poison remains on the leaves. 
Under these conditions hand-picking is the only remedy, 

A table records the results of many experiments with various 
poisoned baits and the conclusions are discussed in an appendix. 


Speyer (E. R). Report on the Work of the Entomological Division, 
* including Special Investigations into Shot-hole Borer ' w 

Ceylon Administration Reports for 1917, Dept, g •> 
February 1918, pp. C 10-13. [Received 17th October 191»-J 

Icerya purchasi (fluted scale) was found to be in “ eab “[ ’ ^ 
Acacia decuprens and other hosts and necessitated so 
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tieularly as tea was attacked in a few instances. It was decided 
to import Noriiis ( Veilalia ) cardimlis from Smith Africa. The cut- 
worm. Agrotis tjpsilm, was troublesome on vegetables ; experiments 
with traps and poison-bait are being carried out. Two beetles, 
Xecrobia rnfipes and Silmm/s surinamensis, were reported as doing 
serious damage to stored copra. Scolvtid beetles were studied in 
various trees and plants, especially with regard to their attacks on 
tapped surfaces of rubber treated with tar and liquid fuel, Coccolrypes 
dtwUiliperia, F., enters the nuts of Myrisliea fragram (nutmeg) and 
Xyleboms compadus, fiieh., affects the growth of coffee. 

Miscellaneous pests recorded include : -On tea : Zeuzera coffeae 
(coffee borer) ; Euschema palmyra ; Calotermes mdilaris : Oscinis 
Iheae; Coccus (Lecanium) viridis (green bug); Saissdiu (L.) hemis- 
phaerica ; Toxoptcm coffeae. (Ceylonia theaecola ) ; Acheta bimaculala ; 
Tarstmmw tmnshuxns ; Breri-palpus obovatus. On rubber ; Como- 
crilis pieria ; Coccus viridis ; Saissetia (Lecanium) nigra ; Batocera 
mbits: Ceralim viridis. On coconuts: Nephantis serinopa: Autarches 
m ilitaris (spotted locust). On cacao : Comocritis pieria ; Arbcla 
qmdrinotata. On rice ; Marasmia bUinealis. On sugar-cane : Argyro- 
place (Grapholilka) schislaceana ; Proutista ( Phenice ) moesta ; Pyrilla 
aberrans. On cotton ; Sylepta derngata ; Dysderais cingubtm. On 
vegetables ; Agrolis ypsilon ; Plulella maculipennis ; Crocuhlomia 
bmoUdis ; Dorglns orientalis. On mustard : Crocidolomia binotalis. 
On beans ; Riplortus pedeslris ; Agtomyza phaseoli. On litchi ; 
Ttwhardia albizziae. On plantain : Odoiporus longicollis. On dadap ; 
Surma concolor ; Terastia melietdosalu ; Acheronlia laches is ; Spalgis 
epim ; Pseudococcm (Dadybpius) ciiri; P. (D.) crotonis ; Anoploc- 
iwmis phasiam. On Albizzia : Terias silhelam. On Cassia grandis : 
Duomilm leucomtus. On Cedreh tuona : Hypsipyla robitsta. On 
giant bamboo : Oregma bambusac. On rose ; Icerya aegypliaca. 
On Cjcas : Ceroplasles florukims. 

Special investigations have been carried on with regard to Xt/leboras 
fornimtm, Eich. (shot-hole borer of tea). Specimens have been received 
from Bangalore in castor-oil plants, thus supporting the view that 
it is the true host of this beetle. X. fomicatus has now been recorded 
in twenty-three different plants belonging to the same number of 
genera, only three of which are native to Ceylon. Experiments to 
determine the depth to which primings must be buried in order to 
prevent escape of the beetles have, shown that a larger number escape 
from primings at a depth of 2 ft. 8 ins. than at 2 ft., 9 ins., or 8 ins. 
It is found that the methods of cutting across or slashing when bringing 
tea into bearing arc most conducive to severe attack and render 
any control in ouch tea very difficult. Attempts are being made to 
find a suitable paint for application to bushes after pruning so that 
adult beetles may be killed without injury to the plant. Coconut 
oil and resin have been used in combination with other substances 
and gave good results, but are too expensive for use on a large scale. 
Other oils are being experimented with. Branches of Terminali a 
caUippa were tried as traps, and while only a few borers were present 
in the adjacent tea, a few beetles were attracted to the b«anchas. This 
is the only decaying tree that X. fomicatus is known to breed in, 
besides cacao. It is proposed to carry out further experiments with 
this tree and with castor-oil plants as traps. 

(C523) b2 
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Jardine (N. K.). Special Investigation into Tea Tortrlx Cmlo, 

Administration Reports for 1917 , Dept. Agric., 24th January igu 
[Received 17th October 1918.] 

A complete bibliography of Homona coffearia has been compiled 
Food-plants, other than tea, include Eueharis grandifom, Ci,,,,.,. 
momum mmphora (camphor), Persea gmtissmia (avocado pear), 4 f0[1 
dccurrens, Erythrina lithosperma (dadap), Pithecolobmn sawn 
Eucalyptus robusta, Psidium cattteyanun (red guava), Grevilku rob mu' 
rose, cacao, Arlocarptts integrifolia (jak) and Duranta phmeri, (t bag 
also been recorded by planters on Citrus, Pelargonium , Acab/d,i 
Stephanotis, chrysanthemum, Michaelmas daisy, sword bean anti 
cow bean. The life-history of this moth has been worked out in tie 
laboratory and a detailed account will be published. The effect of 
climate has been very noticeable. Heavy and continuous rain appears 
detrimental to the propagation of the insect. Larvae that bare 
completed the final moult apparently pupate prematurely in an 
endeavour to escape the harmful conditions. Of these premature 
pupations, 75 to 85 per cent, give rise to males. This is probably 
one of the reasons why in excessively wet weather H. coffmria practi- 
cally disappears, there being too small a proportion of females to 
continue the race. Many of the larvae die off during wet weather 
of a disease brought on by excessive moisture ; whilst others are attacked 
by several species of fungi, including a yeast which was apparently 
the cause of an epidemic among them. Infestation is most marked 
during the driest period, February- June. As the south-west monsoon 
is responsible for a general distribution of the pest, it has been suggested 
that dadap trees should be planted along the south-west ridges to 
break the advance of the adult moths, and act as a trap from which 
eggs and larvae may be collected. Many experiments have been 
instituted to ascertain the variation of metamorphosis according to 
altitude and locality. 

With regard to parasites, those of the egg include Tridtogmm 
australictim, and T. mimlum or Trichogrammatoidea ? mm. Two 
species of Proctotrupes are also parasitic on it, while Ophion bkurmtm, 
Phytodiaelus capuae and a Syrphid have been hatched from larvae 
of H. coffearia, and a Chalcid of the genus Leucospis from the pupae, 
The value of predaceous insects, birds and bats is being investigated. 
Mason wasps have been observed to carry off a number of larv ae front 
the curled leaves. Birds do not apparently reduce the numbers of 
H. eoffearia to any appreciable extent ; on the contrary, by devouring 
its parasites they tend to benefit the pest. 

Speyer (E. R.). Shot-hole Borer of Tea. Extract from Qtrly. Kept, 
of the Entomologist, April-June 1918. — Tr op. Agrwuuns, 
Peradeniya, li, no. 2, August 1918, p. 102. 

Experiments have shown that adults of the shot-hole b° r ® 
[Kykborus fornicatus] emerge from buried prunings in dry vea 
considerable numbers. No manure in ordinary use prev e “^ 
escape of 1 beetles from prunings, and in dry weather it is c ^ ^ 
better to leave prunings on the ground than to bury t e ™- ma [ 
weather, when the earth above the prunings receive ^ 
rainfall, adults emerged in- small quantities as before, e\ en 
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c buried with a considerable quantity of nitrolim. It is obvious 
from these experiments that the burial of prunings at a depth practi- 
cable on estates is rather an encouragement than a check to the 
increase of the insect. Experiments with paints and sprays indicate 
that coconut oil cannot be used in any form of emulsion against 
fornicatus owing to its effect upon the tea bushes. Dilutions of 
the emulsion with 90 per cent, of water had similar bad effects. A 
mixture of Ceylon soap and resin in equal proportions with the addition 
of fish-oil gave a successful emulsion. A similar mixture prepared 
bv the Government Fisheries Department at Tanur was effective 
when additional resin was used. It is hoped that this mixture may 
he obtained in large quantities from India and may prove successful 
when applied to pruned bushes as a paint in concentrated form and 
to the lower parts of unpruned bushes as a spray. 

Fluted Seale ( Icerya purchasi). — Trap. Agriculturist , Peradeniya, li, 
no. '2, August 1918, p. 102. 

In the quarterly report of the acting entomologist for April- June 
1918, a serious outbreak of Icerya purchasi on Acacia was recorded in 
the Dimbula district, Ceylon, and was summarily dealt with. Novius 
(Yedalia) cardimlis was received from South Africa, but the 
importation was unsuccessful owing to the length of time occupied 
on the journey. 

Swaixe (J. M.). Studies on the Relation of Forest Insects and other 
Factors to Forest Regeneration. — Agrk, Gaz. Canada , Ottawa, v, 
no, 9, September 1918, pp. 860-861. 

The influence of forest insects upon the mortality of developing 
timber is being studied. This is recognised as a serious question in view 
of the small proportion of balsam and spruce trees in Eastern Canada 
that attain a second growth yielding timber of any size or value. 
The important insects affecting spruce are Polygraplm rufipennis, 
Ky., as well as several other species of bark-beetles, and Torlrh 
(Harmologa) fumifemm, Clem, (spruce budworm). Those affecting 
balsam [Abies balsamea] are Pityokteines sparsus, Lee. ( Tmnicus 
bahameus) (Eastern fir bark-beetle), a species of Pissodes and T. fumi- 
ferana. If it should prove that bark-beetles cause a large percentage 
of the excessive mortality, as they are believed to do, it ought to be 
possible to avoid much of the loss by slash burning and utilising the 
slash as a trap for destroying the swarms of beetles attracted to it 
during the first summer following the cutting. A series of experiments 
has been initiated by which it is hoped to obtain the percentage of 
dying trees killed by insects as the trees develop, and the percentage 
of these killed by individual species of insects, with details of their 
habits. It would also be discovered exactly how effective slash 
burning is in checking the insects infesting young growth. 

Jack Spaniards.— Agric. News, Barbados, xvii, no. 427^ 7th September 
1918, p.279. 

It is reported that Policies annularis (Jack Spaniard^ introduced 
into Montserrat from St. Vincent in 1910, has been plentiful for 
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several years in the district where it was first established, and is »], 
spreading. The establishment of this wasp is of considerable inten ° 
as it has proved valuable in keeping the cotton worm r 

argilhcea] in check. 


Sheeman (F.) & Leiby (R. W.). The Fall Army-Worm. — y^.; 

Carolina Agric. Extern. Service, W. Raleigh, Circ. n a * -o' 
September 1918, 7 pp., 1 fig. 

In consequence of a destructive outbreak of Tjaphygma fmqitvnl 
(fall army-worm) in various parts of North Carolina in early September 
1918, this circular was issued for distribution in time for the sever 
infestation expected in late September and early October. A brief 
popular account is given of the life-history and habits of the nioh. 
and various recommendations for control of the larvae are included 
[see this Review, Ser. A, v, pp. 174 & 3861. 


Ballou (H. A.). Cotton Stainer Control in St. Vineent,— Agric. \’?m. 

Barbados , xvii, no. 426, 24th August 1918, pp. 266-267. 

An account of the extensive measures against the cotton Stainer 
\Dijsdemts delauneyi ] in St, Vincent in 1918, shows the great need 
for co-operation between planters and the Government in the destruc- 
tion of the food-plants of the insect, and the establishment of a dose 
season, during which no cotton shall be grown. 

In order that, a close season may be a success, the law must be 
most strictly enforced, and at the appointed time all cotton must be 
removed from the fields and disposed of in the manner considered to 
be the most suitable. No compromise is possible, if the cotton industrv 
is to be safeguarded, and this is also true of the destruction of the, food- 
plants of the insect. It may be found necessary to attempt the 
eradication of Ochroma lagopus (cork wood), but at present, Sterodia 
caribaca (mountain John Bull) is not equally important. The value 
of the destruction of alternative host-plants having been demonstrated, 
the exercise of constant care is necessary to prevent new growths of 
these plants, and to apply the provisions of the law to other plan’s 
as soon a3 they become important hosts. 

Cotton-stainers are particularly free from natural enemies, and m 
the West Indies it is certain that, there are none that can be expected 
to exercise any satisfactory degree of control over this pest. 


Fullaway (D. T.). Division of Entomology .—Hawaiian Forester & 
Agriculturist, Honolulu, xv, no. 8, August 1918, pp- 235-236. 

'During the month of June the insectarv handled 26,500 P u l ,ae 
of the melon fly [Dacus cucurbitae], from which were bred 2 , 34 t ini i 
viduals ot Opine Jlctcheri. The parasites distributed^ were .- W 

bimilis, 285 ; O.jletchen, 2,391; Diachasma tryoni, 735 ; 
giffardianus, 1,200; Spahngia earner oni, 4,200; and Parana} ■■ 
osborni, 20,81)0. 
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EhrhorN (E. M.). Division o[ Plant Inspection.— Hawaiian Forester 
& Agriculturist, Honolulu, xv, no. 8, August 1918, pp. 237-238. 

During the month of June a case of plants from the mainland was 
fumigated for scale- insects and some maize from Mexico for an infesta- 
tion of weevils and the Angoumois grain moth [ Sitotroga cerealella]. 


Hooter (W. D.). The Pink Bollworm with Special Reference to Steps 
iaken by the Department of Agriculture to prevent its Establish- 
ment in the United States. — D.S. Dept. Agric.., Washington, D.C., 
Bull. no. 723, 30th August 1918, 26 pp., 10 figs. 

This bulletin deals with the pink bollworm (Pcetimphom gossypiella), 
its history, present range, description and life-cycle, together with a 
full account of the precautions taken to prevent its introduction into 
the United States. 

In 1913 a quarantine was promulgated forbidding the importation 
of all species or varieties of cotton seed into the United States from 
sinv foreign locality except the Imperial Valley in the State of Lower 
California in Mexico, the importation from this region being covered 
bv regulations. Later, the introduction of cotton seed from some of 
the northern states of Mexico was permitted. These quarantines 
against cotton seed, as such, were soon found to be insufficient, as 
considerable quantities of seed were being admitted in bales of lint. 
The destruction of infestation in bales of lint by means of cold was 
found to be impracticable, the use of heat being also impossible on 
account of the time necessary to penetrate the highly compressed 
bales, and the increased danger from fire on opening bales so heated. 
However by fumigation with hydrocyanic acid gas in vacuo it was 
found possible to kill any insects that might be within densely 
compressed bales of cotton without any deterioration of the latter. It 
having been discovered in 1913 that large amounts of cotton-waste 
were being imported, some of which contained more than twenty 
times as much seed as baled cotton, the definition of the term “ cotton ” 
was made to include ail grades of cotton-waste except those resulting 
from processes which rendered the retention of seeds impossible. 

Early in 1910 the fumigation of all bales of foreign cotton and 
cotton-waste was required as a condition of entry , and establishments 
capable of handling all imported cotton without special delay were 
erected at the ports of entry. The cargo of a steamer having been 
found to be heavily infested, the entire lot., consisting of 1,000 bags of 
seed, was converted into fertiliser by immersion in vats of sulphuric 
acid. In addition the holds of the vessel were thoroughly fumigated 
with hydrocyanic acid gas, all trucks, platforms, and floors thoroughly 
cleaned of scattered seeds, and cotton fields within a radius of 10 miles 
systematically inspected. Towards the end of 1910 an amendment 
was added providing for the inspection and, if necessary, disinfection 
of all burlaps or other fabrics used for covering cotton and to which 
cotton was adhering. Finally in 1917 an order restricting the admission 
of all cotton seed products, except oil, from all foreign countries was 
promulgated owing to the discovery that uncrushed, infected seeds 
often adhered to such products. 
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Owing to the disturbed conditions in Mexico, the presence of 
P. gossypiella there was not detected till the end of 1916, by which 
time a large amount of Mexican cotton seed had been shipped' to mill , 
in Texas. The State authorities in Texas were notified and the Federal 
Horticultural Board began a campaign to expedite the erushino „f 
the seed and the destruction of any scattered about the premises 
This work was done with the utmost possible dispatch and j^ oat 
thoroughness. The pest however had gained a footing in |' eva , 
and active measures to eradicate it were undertaken by the Federal 
Horticultural Board in co-operation with the Department of Agriculture 
of the State of Texas. The work consisted in determining the limit' 
of infestation, the destruction of any plants yet remaining in the fields 
and the safeguarding of the cotton produced m these fields durin« 
the season of 1917. Plants in the fields were uprooted or chopped 
down, all locks or portions of locks on the ground were collected 
by hand, and all accumulated trash was burnt with the help of kerosene 
an operation that employed 500 men from the beginning of November 
till the middle of March. Early in 1918 a proclamation was issued 
prohibiting the planting of cotton in ceitain quarantined areas of 
Texas. 

Active steps towards the control of P. gossypiella have also been 
undertaken in Mexico, one of these being a quarantine against the, 
main infested territory, with a provision for a safety zone of considerable 
depth. The other provides for the fumigation of all cotton seed pro- 
duced, whether intended for crushing or planting. 

Frac'kek (S. B.). White Grubs. Their Life-History and Control.— 

Wisconsin Slate Dept. Agric., Madison, Circ. no. 11, April 1918, 
4 pp., 4 figs. [Received 17th October 1918.] 

The species of Lachwsterna breed and oviposit in grassland, lawns, 
meadows, and weedy fields, but not in cultivated fields or clover. 
Since the life-cycle occupies 3 years, in the one following oviposition 
the soil is heavily infested with the larvae. Such grassland should 
therefore not be ploughed and sown with maize or cultivated crops, 
but where convenient, pigs should be turned on to it to root out the 
grubs. Maize and cultivated crops shoidd be planted only on land 
that was under clover or a cultivated crop the previous summer. 

Fracker (S. B.). San Josh Seale, what it is and how to control it.— 
Wisconsin State Dept. Agric., Madison, Circ. no. 10, March 1918, 
4 pp., 2 figs. 

The San Jose scale [Aspidiotas perniciosus ] is not an important 
pest in the State of Wisconsin, but since it is easily introduced by meaur 
of infested nursery stock, and then spreads with the. utmost rapidit' , 
it should be controlled on its first appearance, either by the destruction 
of every tree and shrub infested, or bv means of a dormant spray 
The best solutions for this purpose are :--Lime-sulphur 1 gab, « a " r 
8 gals ; Schleeidfc 1 gal., water 12 gals. ; kerosene emulsion 
water 3J gals. ; any one of wh eh should be applied after ■ 
pruning, which is always desirable, and in the case of severel) in 
twigs, absolutely essential. 



545 


Chapman (G. H.). Mosaic Disease of Tobacco.— Mass. Agric. 
Expt. Sta., Amherst , Bull. no. 175, May 1917, pp. 73-117, G plates. 
[Received 17th October 1918.] 

The fact that many fungous and bacterial diseases are often trans- 
mitted by insects, as well as other agents, has been long known and 
thoroughly established, the mosaic disease of tobacco being carried 
bv Aphids, especially Macrosiphnm tabid , Berg. [see this Renew, Ser. 
A, i, p. 19, and v, p. 577], Observations in the field have not shown 
that this disease is communicated by biting insects such as the tobacco 
horn-worm [Protoparce quinqnenmeuhta], grasshoppers, and a flea- 
beetle, nor has it Been possible to demonstrate positively that white- 
flies [Akurodes] are active agents in the spread of the disease. 

Reuan (W. S.). Potato Plant Lice and their Control.— Mass. Agric. 
Expt. Sta., Amherst, Bull. no. 177, October 1917, pp. 135-146. 
[Received 17th October 1918.] 

Macmiphum solanifolii, Ashm., is a pest of potatoes, the life-history 
of which has already been noticed [see this Review, Ser. A, iv, p. 133, 
and vi, p. 455], 

The measures recommended against it are thorough spraying with 
an angle-disc or under-spray nozzle, using one of the following solutions : 
(!) Blackleaf 40 | U.S. pint, hard soap dissolved in boiling water 2 lb. 
(liquid soap, 1 U.S. quart) and water .30 U.S. gals. (2) Blackleaf 10, 
or any similar nicotine preparation, combined with lead arsenate or 
Bordeaux mixture, but without the addition of soap. (3) Kerosene 
emulsion made of hard soap lb. (liquid soap, J U.S. pint), water 
1 U.S. gal, and kerosene 2 U.S. gals. ; this kills about 90 per cent, 
of the Aphids, but is liable to damage the foliage. 

Claassen (P. W.). Grasshoppers o! Kansas.— Systematic Treatise of 
the Melanopli with Reference to Variations from Scudder’s 
Descriptions. — XJniv. Kansas, Lawrence, Biol. Ser. Bull., xviii, 
no. 1 (Dept. Entom. Bull. no. 11), October 1917, pp. 7-50, 
2 plates. [Received 18th October 1918.] 

The contents of this systematic paper are indicated by its title. 
The biology and economic status of the species of Melnnophts are 
briefly discussed. The most injurious species occurring in Kansas are 
M. differentialis, M. biviltatus, M. atlantis, M. femur-nibrum and 
Aeobpus regalis. The parasitic fly, Sarwphaga kdlgi, is largely 
instrumental in reducing the numbers of these grasshoppers. The 
usual methods of control are advocated. 

Beamer (R ). The (Edipodinae of Kansas. — Univ. Kansas, Lawrence, 
Biol. Ser. Bull., xviii, no. 1 (Dept. Entom. Bull. no. 11), October 
1917, pp. 53-126, 103 figs. [Received 18th October 1918.] 

This paper forms the second part of a series dealing with'the 
Orthoptera of Kansas, of which the preceding paper is the first. 
Descriptions are given which it is hoped may enable tfte casftal observer 
to recognise the various species and the relation they bear to each 
other. The original descriptions are given wherever possible, with 
notes on the variation of Kansas forms and habitat records. 
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Owing to the disturbed conditions in Mexico, the presence of 
P. gossypiella there was not detected till the end of 1916, by which 
time a large amount of Mexican cotton seed had been shipped to mills 
in Texas. The State authorities in Texas were notified and the Federal 
Horticultural Board began a campaign to expedite the crushing of 
the seed and the destruction of any scattered about the premises. 
This work was done with the utmost possible dispatch and great 
thoroughness. The pest however had gained a footing in Texas, 
and active measures to eradicate it were undertaken by the Federal 
Horticultural Board in co-operation with the Department of Agriculture 
of the State of Texas. The work consisted in determining the limits 
of infestation, the destruction of any plants yet remaining in the fields, 
and the safeguarding of the cotton produced in these fields during 
the season of 1917. Plants in the fields were uprooted or chopped 
down, all locks or portions of locks on the ground were collected 
by hand, and all accumulated trash was burnt with the help of kerosene, 
an operation that employed 500 men from the beginning of November 
till the middle of March. Early in 1918 a proclamation was issued 
prohibiting the planting of cotton in certain quarantined areas of 
Texas. 

Active steps towards the control of P. gossypiella have also been 
undertaken in Mexico, one of these being a quarantine against tiro 
main infested territory, with a provision for a safety zone of considerable 
depth. The other provides for the fumigation of all cotton seed pro- 
duced, whether intended for crushing or planting. 

Frackeh (S. B.). White Grubs. Their Life-History and Control.— 

Wisconsin Stale Dept. Agric., Madison, Circ. no. 11, April 1918, 
4 pp., 4 figs. [Received 17th October 1918.] 

The species of Lachnosterna breed and oviposit in grassland, lawns, 
meadows, and weedy fields, hut not in cultivated fields or clover. 
Since the life-cycle occupies 3 years, in the one following oviposition 
the soil is heavily infested with the larvae. Such grassland should 
therefore not be ploughed and sown with maize or cultivated crops, 
but where convenient, pigs should be turned on to it to root out the 
grubs. Maize and cultivated crops should be planted only on land 
that was under clover or a cultivated crop the previous summer. 

Fracker (S. B.). San Jose Seale, what it is and how to control it.— 

Wisconsin Stale Dept. Agric., Madison, Circ. no. 10, March 1918 
4 pp., 2 figs. 

The San Jose scale [Aspidiotus perniciosus ] is not an important 
pest in the State of Wisconsin, but since it is easily introduced by means 
of infested nursery stock, and then spreads with the utmost rapidity, 
it should be controlled on its first appearance, either by the destruction 
of every tree and shrub infested, or by means of a dormant spray. 
The best solutions for this purpose arc : — Lime-sulphur 1 gal., water 
8 gais ; Scklecide 1 gal., water 12 gals. ; kerosene emulsion 1 gal., 
water gals. ; any one of wh eh should be applied after severe 
pruning, which is always desirable, and in the case of severely infested 
twigs, absolutely essential. 
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Chapman (6. H.). Mosaic Disease of Tobacco.— Mass. Agric. 
Expt. Sla., Amherst , Bull. no. 175, May 1917, pp. 73-117, 6 plates'. 
[Received 17th October 1918.] 

The fact that many fungous and bacterial diseases are often trans- 
mitted by insects, as well as other agents, has been long known and 
thoroughly established, the mosaic disease of tobacco being carried 
bv Aphids, especially Macrosiphum tahaci, Perg. [see this Review, Ser. 
A, i, P- 19. an( l v > P- 577], Observations in the field have not shown 
that this disease is communicated by biting insects such as the tobacco 
hom-worm [Protoparce quinqneimeukla], grasshoppers, and a flea- 
beetle, nor has it been possible to demonstrate positively that white- 
flies [Aleurodes] are active agents in the spread of the disease. 

Regan (W. S.). Potato Plant Lice and their Control.— Met: ?,?. Agric. 
Expl. Sla., Amherst, Bull. no. 1 77, October 1917, pp. 135-146. 
[Received 17th October 1918.] 

Macrosiphum soknifotii, Ashm., is a pest of potatoes, the life-history 
of which has already been noticed [see this Review, Ser. A, iv, p. 133, 
and vi, p. 455]. 

The measures recommended against it are thorough spraying with 
an angle-disc or under-spraynozzle, using one of the following solutions : 
(1) Blackleaf 40 £ U.S. pint, hard soap dissolved in boiling water 2 lb. 
(liquid soap, 1 U.S. quart) and water 50 U.S. gals. (2) Blackleaf 40, 
or any similar nicotine preparation, combined with lead arsenate or 
Bordeaux mixture, but without the addition of soap. (3) Kerosene 
emulsion made of hard soap J lb. (liquid soap, \ U.S. pint), water 
1 U.S. gal. and kerosene 2 U.S. gals. ; this kills about 90 per cent, 
of the Aphids, but is liable to damage the foliage. 

Claassen (P. W.). Grasshoppers of Kansas.— Systematic Treatise of 
the Melampli with Reference to Variations from Scudder’s 
Descriptions. — Univ. Kansas, Lawrence, Biol. Ser. Bull., xviii, 
no. 1 (Dept. Entom. Bull, no. 11), October 1917, pp. 7-50, 
2 plates. [Received 18th October 1918.] 

The contents of this systematic paper are indicated by its title. 
The biology and economic status of the species of Melanoplus are 
briefly discussed. The most injurious species occurring in Kansas are 
M. dijferentialis, M. biviltaliis, M. allantis, .17. femur-rubrum and 
Aeokpus regalis. The parasitic fly, Sarcnphaga kellgi, is largely 
instrumental in reducing the numbers of these grasshoppers. The 
usual methods of control are advocated. 

Beamer (R ). The (Edipodinae of Kansas. — Univ. Kansas, Lawrence, 
Biol. Ser. Bull,, xviii, no. 1 (Dept. Entom. Bull. no. 11), October 
1917, pp. 53-126, 108 figs. [Received 18th October 1918.] 

This paper forms the second part of a series dealing with ‘the 
Orthoptera of Kansas, of which the preceding paper is the first. 
Descriptions are given which it is hoped may enable tfle casftal observer 
to recognise the various species and the relation they bear to each 
other. The original descriptions are given wherever possible, with 
notes on the variation of Kansas forms and habitat records. 
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Lawson (P. B.). The Coccidae of Kansas.— Univ. Kansas, Lawrence, 
Biol. Ser. Bull., xviii, no. 1 (Dept. Entom. Bull. no. 11). October 
1917, pp. 161-275, 103 figs. [Received 18th October 1918.] 

Of the 75 species of Coceids here dealt with, 12 are reported from 
Kansas for the first, time. Two new species are described, namely 
Orthezia anibrosiae and Ceroplastodes dcani. The former was taken 
from the under-side of leaves of Ambrosia trifida, where they were 
first observed in June, adults being fairly abundant and immature 
forms much more so. By August the adults had become scarce and 
by September had disappeared. Hibernation evidently occurs in the 
nvmphal stage ; an undetermined Coccinellid has been observed 
feeding upon these hibernating forms early in the winter. C. deani 
was taken on Petalostemon vwkuxus, being abundant within a 
restricted area. 

Wellhouse (W. II.). The Cankerworm, an Orchard and Shade Tree 
Pest. — Univ. Kansas, Lawrence , Biol. Ser. Bull., xviii, no. 1 
(Dept Entom. Bull. no. 11), October 1917, pp. 282-315, 3 plates. 
[Received 18th October 1918.] 

This paper deals with both the spring cankerworm, Palammta 
rerrmta, Peck, and the autumn one, Ahophila pometaria, Harr. The 
life-history of both species is described. P. remain emerges from 
the ground during the first warm days, sometimes as early as 5tli 
January, and continues to do so until April. Eggs are laid in crevices 
in the baric and hatch in about four weeks. The larvae feed upon 
leaves, blossoms and fruit of their host-plant for about 3 to 5 weeks, 
during which period they moult three times. By about the end of May 
they have all left the trees and burrowed into the soil from 1 J to 6 inches 
to pupate, remaining there until the next winter. The life-history 
of A. pometaria is similar, but the adults emerge in November and 
December and the eggs remain over the winter, hatching in late April 
or early May. Both species have a variety of food-plants, including 
apple, elm, plum, cherry, and other fruit trees. 

Wet, weather during the adult and larval stages is the greatest 
natural check on cankerworms. A wilt disease often attacks the 
larvae following a period of wet weather. Birds are important enemies 
of all stages and destroy large numbers of them. Predaceous enemies 
include the Carabid beetles, Calosoma scrutator and C. calkltim, and a 
wasp, Eutnenes fra’erna. Say, which carries the larvae away to its 
nest. A fiv, Mierogaster jxilaeacrilae, is a common parasite of the 
larvae, about 10 per cent, of larvae examined by one worker being 
parasitised bv it. A Tachinid has also been recorded as a parasite. 
The eggs are parasitised by a Chalcid, Platygaster sp. The remedial 
measures recommended are the banding of trees to prevent the wingless 
female moths from climbing them to oviposit, and spraying with 
1J 115 . powdered lead arsenate (or 21 lb. paste) to 50 U.8. gals, water, 
applied as soon a« the leaves have opened in spring, to kill the larvae. 
Blackleaf 40, 1 : 1 ,000 with 2 lb. soap to each 50 U.S. gals, of spray, 
is also recommended. Cultivation of the soil between July and 
November destroys the pupae of the spring species and is an excellent 
control measure in orchards. 



Yin At (8. C.). The Greenhouse Red Spider attacking Cucumbers and 

Methods for its Control. — Mass. Agric. Expt. Sta., Amherst, Bull. 

no. 179, November 1917, pp. 153-182. [Received 17th October 

1918.] 

Tetranychus tdarius ( bimamlatus ) is the most widely distributed 
and destructive pest of greenhouse cucumbers, assuming its greatest 
economic importance in the market-garden district of Boston. The 
greenhouse vegetables mo3t subject to attack are cucumbers, egg- 
plants and tomatoes, many individual growers of the first of these 
estimating their annual losses at between £400 and £1,000. 

Control of the pest on the plants by fumigation is impossible, but 
fumigation with sulphur dioxide is an inexpensive and efficient method 
of ridding an infested house, of mites in the intervals between crops. 
Spraying with a strong stream of water, which efficiently controls 
the pest on certain plants such as carnation, violet and rose, is limited 
in its usefulness by the tenderness of the forcing-house cucumber 
foliage. An efficient adhesive spray may be made by boiling 8 lb. flour 
in 8 U.S. gals, water to form a paste, and diluting to form 100 U.S. 
gals. A solution of ordinary laundry starch is also recommended. 
An equally effective spray can be made by dissolving 1$ lb. ivory soap 
in 25 U.S. gals, water. The most satisfactory commercial insecticide 
is a completely saponified oil soap called lemon oil, containing : — 
soap 6 per cent., vegetable oil 3| per cent., potassium carbonate 05 per 
cent., turpentine (terebenthine) 5 per cent., and water, not over 85 per 
cent. Used at the strength of 1 part in 20 parts of water, or 1 pint 
in 2£ U.S, gals, water, it killed all actively feeding and quiescent 
mites without injuring the foliage, but the eggs were not materially 
affected. A less expensive emulsion may be made by shaving 6 oz. 
ivory soap into 1 U.S. gal. hot. water, adding 2 U.S. qts. cold water and 
1 U.S. qt. linseed oil and emulsifying with a bucket pump ; this, when 
used at the rate of 1 part in 9 parts water, is very efficient, killing 
quiescent and feeding mites without injuring the' leaf-tissue. The 
effectiveness of raw linseed oil is partly due to its being a contact 
poison, but chiefly to its adhesiveness. Reins composed of two types 
of oil, drying oil and resinous oil, it rapidly volatilises when applied 
as a film, leaving the resinous or waxy residue enveloping any mites 
present on the leaf. To effect a thorough control, at least three 
applications should be given to the young plants at weekly intervals, 
as soon after they have been set out in the greenhouses as possible, 
cool, cloudy days being chosen for the operation. 


Essia (E. O.) k Kuwana (S. I.). Some Japanese Aphididae.— Proc. 
California Arad. Sci., San Francisco, viii, no. 3, 9th July 1918, 
pp. 35-112, 40 figs, j Received 2nd November 1918.] 

Ibis paper, which has been prppared as an introduction to the 
study of Japanese Aphids, includes the following specie : — 
Marmiphvm absinthi, L., on Artemis vulgaris indka ; M. grmarivm, 
Kirby, on rice ; M. hagi, sp. n., on Lespedeza bicohr (liagi) ; Af. ibotum, 
sp. n., on the under-sides of the leaves of Ligitstmm ibota ; M. nip- 
jmuemn, sp. n. ; M. nishigahame, sp. n., on Chrysanthemum ; If. rosae , 
U, on Rosa mullidora ; M. rudbeckiae, Fitch, on Boltonia iniica, 
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Cnicus japonicus and Plalycodon grandifiorum ; Rhopabsiphum 
indicmn, Van der Goot, on Ettscaphis japonica and Staphylea bumalda ; 
R. laclucae, Kalt., on Lactuca denticulata and Sonchus oleraceus, L. ; 
R. bspedezae, sp. n., on Le.spedeza bicolor; R. magnoliae, sp. n., on 
Poncims trifoliata, Magnolia conspicua and / poinom hederacca ; 
R. nymphaeae., L., on Primus mume (Japanese apricot), plum, Japanese 
pear, peach, Sagittaria sayitlaefolia and East Indian lotus ; R. persicae, 
Sulzer, on Bmssica campestris (mustard) ; Siphocoryne bimudaia, sp. 11 . . 
on Salix sp. ; S. japonica , sp. n., on Angelica polymorpha; Aphis 
avenae, F., on Hordeum vulgare, and wheat ; A. brassicae, L., on Bmssica 
chinensis ; A. ciiricala, Van der Goot, on citrus ; A. gossypii, Glover 
on orange, cucumber, potato and other plants ; A. japonica, sp. n., on 
apple; A. medicaginis, Koch, on Viciafaba, Hibiscus syriaeus, etc. ; 
A. pomi , De G., on Chaenomeles japonica (Japan quince), apple, and 
Japanese pear; A. rumicis, L., on Rumex crispus ; A. sipkonella, 
sp. n., on Japanese pear ; A. somei, sp. n., on Rhus javanica, Viburnum 
tomentosum, apple, orange, and Japanese pear ; A. spimlosa, sp. n,, 
on cherry ; A. thaUctrii, sp. n., on Thalictrum minus ; Toxoptera 
aurantii, Boyer, on lUicimn anisalum ; T. piricola, Mats., from 
pscudogalls on edges of Japanese pear leaves ; Chaitophorus japonica , 
sp. n., on Acer pictum ; C. salijajxmiea, sp. n., on Salix muUinervis ; 
Calaphis magnolias, sp. n., on Magnolia kobtis ; Euceraphis japonica, 
sp. n., on Ainas indica glauca ; Myzocallis capilala, sp. n., on Querais 
senata ; M. macrotuberculata, sp. n, on Quercus denlata ; M. (Nippo- 
callis)kuricola, Mats., on Castanea satira ; Chromaphis cellicolens, sp, n., 
on Cellis sinensis ; Trichosiphnm hiwanai, Perg., on Quercui senata ; 
Eutriehosiphum pasaniae , Okajima. on Castanopsis cuspidata ; Lachnus 
pinidensijlorae, sp. n., on Pinas densiflora (Japanese red pine) ; 
Pterochloms tropicalis, Van der Goot ( japonicus , Mats.), on Querais 
senata, Q. denlata, and Castanopsis cuspidata ; Prociphilus cralaegi, 
Tullg., on Crataegus cuneatus ; P. osmanthae, sp. n., on Osmanthis 
aquifolium ; P. pyri, Fitch, from pseudogalls on Japanese pear leaves ; 
Anoecia (N ippolachnus) piri, Mats., on pear leaves; Nipponaphis 
distylii, Perg., from leaf -galls on Distylium racemosum ; and N. cuspi- 
datae, sp. n., on Castanopsis cuspidata. 


Brethes (J.). La Polilta de los Graneros. [Granary Pests .]— Amies 
Soc. Rural Argentina , Buenos Aires, lii, no. 6, June 1918, 
pp. 339-342, 2 figs. [Received 21st October 1918.] 

The most destructive granary pest in South America is Calandrc 
oryzae, which has four generations in a year, or five if the winter is 
warm. A less important pest is Tinea granella, which attacks exclu- 
sively wheat, barley and rye. The appearance and habits of these 
pests are described. Fumigation is recommended with carbon bisul- 
phide, carbon tetrachloride or sulphurous anhydride. In the case 
of the last-named, 5^ oz. of sulphur are mixed with 3£ oz. of saltpetre ; 
the mixture is ignited and allowed to burn for 24 hours, the granary 
being hermetically sealed during the operation. It is then thoroughly 
ventilated, and the walls, roof, etc. disinfected with a 2 per thousand 
solution of corrosive sublimate. The quantities given are sufficient 
to fumigate 5(1 cubic metres (1,7G6 cubic feet). 
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Barber (H. S.). U.S. Bur. Entom. Notes and Descriptions of some 
Orchid Weevils.— Proc. Entom. Soc. Washington, D.C., xix, 
no. 1-4 ; March, June, September, December, 1917 ; pp. 12-22' 
1 plate. [Received 22nd October 1918.] 

Several weevils injuring orchids are dealt with in this paper and 
descriptions are given of the following new species : Acythopeus 
gilvonotalus, found among Phillipine orchids in Washington greenhouses 
and on Phakenopsis in New Jersey ; Eucaclophagus weissi, taken in 
orchid houses in New Jersey ; and E. biocellalus from a single specimen 
received from the Canal Zone, Panama. 


Walton (IV. R.). U.S. Bur. Entom. Three New Tachinid Parasites 
of Eleodes. — Proc. Entom. Soc., Washington, D.C., xix, no. 1-4 ; 
March, June, September, December 1917 ; pp. 22-26, 1 plate. 
[Received 22nd October 1918.] 

The new species of Tachinids here described, which are parasitic upon 
adult Coleoptera, include Eleodiphaga cajjreyi, gen. et sp, nov., from 
adults of Eleodes extricata, Say, in New Mexico, and E. obsokla, Say in 
Arizona ; Eleodiphaga pollinosa. reared from an adult of Eleodes 
hispihbrus, Say, in New Mexico ; and Biomyia eleodivoru, described 
from one individual reared from an adult of Eleodes tricostata, Say, 
in Nebraska. 


Hall (W. B.). Notes on the Immature Stages of Hemitamnus 
multicinctus, Rohwer. -Proc. Entom. Soc., Washington, D.C., xix, 
no. 1-4 ; March, June, September, December, 1917 ; p. 28. 
[Received 22nd October 1918.] 

The sawfly, Ilemitaxonus multicinctus, Rohwer, is recorded from 
cultivated ferns, Athyrium thelypteroides, in Ohio. The eggs are laid 
late in May on the upper side of the leaf, incubation varying from 50 
to 60 hours. In rearing cages the feeding stage of the larvae occupied 
11 to 12 days. There is only one animal generation. It seems 
probable that this species is only partly controlled by hellebore. 
The house wren, Troglodytes domeslicus, is an active enemy of the 
larvae. 


Cushman (R. A.). U.S. Bur. Entom. Two new Chalcids from the 
Seeds of Amelanchier. — Proc. Entom. Soc., Washington, D.C., xix, 
no, 1-4 ; March, June, September, December, 1917 ; pp. 79-86, 
1 plate. [Received 22nd October 1918.] 

The discovery of two species of Chalcid developing in the seeds of 
the shad bush ( Amelanchier canadensis) was recorded by the author 
in 1914 ; since then, a number of infested berries have been collected 
and examined. Descriptions are given of the two species reared Trom 
the berries, both of which are new to science. Megastigmus 
amehnehiem, sp. n., described from seeds collected in l^est Virginia 
and in Pennsylvania, oviposits in late May and early June, the egg 
probably being deposited within the tissue of the se^d. The larva 



entirely consumes the contents of the seed and matures in early July, 
by which time the fruit is ripening and falling to the ground. The 
larva hibernates within the seed, pupates in the following spring, ami 
the adult emerges a few days later. The life-evele therefore occupies 
nearly a year. 

Syrdomaspis amehnehieris, sp. n., appears as an adult from two to 
three weeks later than M. amehnehieris, when the berries are nearly 
full-grown, oviposition occurring in the latter part of June. The 
results of rearing experiments lead to the suspicion that Syntomaspis 
amehnehieris is parasitic on Megastigrmis amehnehieris, and this is 
borne out by the fact that examination of a seed showed traces of 
both species, an adult of <S. amehnehieris emerging, while a dead and 
shrivelled larva of M. amehnehieris remained within the seed. Whether 
S. amehnehieris is normally parasitic is not definitely known, but the 
later emergence of this species, together with its comparative rarity 
and the condition of the seeds at the time the adults arc active, all 
indicate that such is the case. 

Burke (H. E.). U.S. Bur. Entom. Oryssus is Parasitic.— Proc, 
Entom. Soc., Washington, D.C., xix, no. 1-4; March, June, 
September, December, 1917 ; pp. 87-89. [Received 22nd October 
1918.] 

Observations made during the past two years have definitely 
confirmed the supposition that the members of the genus Oryssus are 
parasitic, several species of Buprestids having proved to be its hosts. 
Many 1 instances of parasitism are recorded, including a larva found 
near a larva of Buprestis aurulenta , L., in the outer wood of Douglas 
spruce ; a larva that developed into an adult of Oryssus occidentals, 
parasitising a larva of Buprestis enn/htens, Say, in an old log of aspen 
{ Populus Iremuloidcs ) ; 0. occidentalis parasitising Buprestis heviventris 
in old logs of yellow pine ( Pinus ponderosa). A pupa of the genus 
Oryssus was also found in the same logs in what appeared to he the 
pupal cell of the Buprestid, Chrysophana pheirla. The act o£ 
oviposition into a Buprestid larval mine in yellow pine was witnessed. 
The length of the life-cycle of the parasite is not yet determined. 
The larvae have as yet been found only with large Buprestid larvae 
and it is not known whether they are internal feeders in the small 
Buprestid larvae or whether they only attack the host larvae when 
well developed. The larvae of the genus Buprestis which serve -s 
hosts live for several years in the wood of the host plant. 


Rohwkr (S. A.) & Cushman (R. A.). U.S. Bur. Entom. Idiogaslra , 
a new Sub-order of Hymenoptera, with Notes on the Immature 
Stages of Oryssus. — Proc. Entom. Soc., Washington, DC., xix, 
no. 1-4; March, June, September, December, 1917; pp. 89 - 98 , 
2i plates. [Received 22nd October 1918.] 

In view of [he discovery of the habits of larvae of Oryssus occidenlalis 
[see preceding paper], the authors suggest that the Oryssoids should 
be raised to the rank of a sub-order, Idiogaslra. The larva and pupa of 
0. occidenlalis ?.re described. 



Ci'SHJUS (R. A.). U.S. Bur. Entom. Notes on the Biology of 
Schizonotus sieboldi, Ratz. — Proc. Entom. Soc., Washington, D.C., 
xix, no. 1-4 ; March, June, September, December, 1917 ■ 
pp. 128-129, 1 plate. [Received 22nd October 1918.] 

The case of Chalcids feeding as external parasites of their host, 
unprotected by their food-substance or pupal covering, has been 
verv rarely observed, though the Eulophid, Euplednis comstocki, How., 
is well-known as having this habit in relation to the cotton worm 
[Alabama argiUacea], Another Chalcid with similar habits is 
Schizonotus sieboldi, Ratz., which was originally described from 
individuals reared from Meksoma ( Chrysomdn ) populi. The author 
records the attack of this parasite upon pupae of J/. wterrvptum, Hald., 
on alder in Pennsylvania. Both larvae and pupae of the parasites 
were found on the ventral side of the host ; there were generally 
3 to 7 parasites on each, the beetle pupa being sucked until completely 
drv. On pupae of M. interruplum that bad been parasitised by 
successive attacks of S. sieboldi, the minute larvae of the second 
attack were found feeding on the older parasites. 

Heinrich (C.). U.S. Bur. Entom. A New Colcophora injurious to 
Apple in California. — Proc. Entom. Soc., Washington, D.C., xix, 
no. 1-4 ; March, June, September, December, 1917 ; pp. 135-136. 
[Received 22nd October 1918.] 

Coleophom voided, sp. n., is described from moths reared from larvae 
collected in California upon apple, the larvae mining the leaves and 
occasionally feeding upon the fruit itself [see this Review, Set. A, 
vi, p. 99]. ' 

Rokwer (S. A.). U.S. Bur. Entom. The American Species of the 
Genus Cephus, Latreille — Proc. Entom. Soc., Washington, D.C., 
xix, no. 1-4 ; March, June, September, December, 1917 ; 
pp. 139-141. [Received 22nd October 1918.] 

This paper is the result of a study of many individuals of the genus 
Cephas reared from the stems of various grass-like plants, and is an 
attempt w separate the species that are injurious to American cereal 
and forage crops. The author has come to the conclusion that there 
is only one species involved, the forms previously distinguished being 
merely extreme varieties of the same species. A key is given to the 
North American species of Cephas, in which the European species, 
C. pygnums, L., is differentiated from the native American one, 
C. cinr.his, Norton. The latter has the more extended range and is 
of far more economic importance in North America. The species 
previously known as Cephus rufiventris, Cress., is referred to the genus 
Jam's. 

Fisher (\V. S.). U.S. Bur. Entom. A New Species of Longhorn 
Beetle infesting Cowpeas from Mexico. — Proc, Entom. &c., 
Washington, D.C., xix, no. 1-4; March, June, September, 
December, 1917 ; pp. 173-174. [Received 22nd»Octoher 1918.] 

Leplurges spermophagus, sp. n., is described from four individuals 
reared from unripened seeds in the green pods of cowpeas ; it closely 



resembles the common American Leplostylus macula, Say. The only 
other Longicorn beetle recorded as infesting leguminous plants is 
Baryssinus leguminicoh, l.inel], a single individual of which was taken 
from a jar containing pods of Enterolobium, from Paraguay. 

Middleton (W.). U.S. Bur. Entom. Notes on the Larvae of some 
Cephidae. — Ptoc. Enlom. Soc , Washington, D.C., six, no. 1-4 • 
March, June, September, December, 1917; pp. 174-179, 1 plate. 
[Received 22nd October 1918.] 

This paper is the first of a series on North American sawfly larvae, 
Five species representing four genera of Cephids are here dealt with, 
with a key differentiating the larvae. Adirus trimaculatus, Say, is 
recorded as boring in blackberries and roses. Janus abbreviatas , Sav, 
infests willow and poplar ; from the material collected, Tetraslielms 
sp., Emyloma sp. and Microbracon sp. emerged. J. integer, Norton, 
agreeing with the larval description of J. abbreviatus, was found 
boring in Ribes sp. (currant) in Massachusetts ; during the rearing 
experiments, three undetermined Chaleids emerged. Cephas cinctus, 
Norton, was obtained from Elymus canadensis ; and Hartigia cresscmi , 
Kirby, from Rubus in California. 

Westgate (J. M ). Report of the Hawaii Agricultural Experiment 
Station, 1917.— States Relations Service, U.S ■ Dept. Agric., 
Washington, D.C., 5th March 1918, 56 pp., 8 plates. [Received 
22nd October 1918.] 

Adoretus utnbrosus (Japanese beetle) is one of the most important 
insect pests of grapes, particularly in restricted areas. As the beetles 
hide under the soil during the day, hand-picking of the adults at night 
when the insects can be seen on the foliage by means of a lantern 
has proved the most effective measure, though it is tedious and 
expensive. Experiments with arsenical sprays on grape-vines gave 
good results ; 1 lb. paste lead arsenate in a very adhesive form to 
10 U.S. gals, water proved the best of several formulae tried. During 
wet weather a fungus disease was a factor of some importance in 
controlling this beetle. Dacus cucnrbitae (melon fly) is a great menace 
to tomato growing in Hawaii ; it- is hoped by hybridisation to secure a 
strain resistant to the pest. A mite is found associated with a very 
prevalent and destructive disease of potatoes, the new terminal 
growth and the petioles becoming withered and dried, and the plants 
dying in 10 to 20 days if seriously attacked. Whether the mites 
are actually the cause of the disease is not known. Peregrimis maidts 
(corn leaf-hopper) caused great destruction in a field of maize grown 
for variety and fertiliser tests. A large number of parasites 
( Ootetraslichus sp.) were released among the maize and succeeded in 
controlling the leaf-hoppers sufficiently for a crop to be obtained. 

Dav.'dron (J. H.). Kumara Culture.— New Zealand Jl. Agric., 
Wellington, N.Z., xvii, no. 2, 20th August 1918, pp. 84-86. 

»• i- 

The sweet potato ( Ipomoea batatas) is becoming every year a more 
important article of food in New Zealand, partly no doubt on account 
of the failure <fi much of the potato crop during the past three seasons. 



The pi™* is particularly free from diseases or pests ; the only pest 
observed is the caterpillar of Herse ( Sphinx ) convolvuli. This moth 
is not vet sufficiently abundant to require controlling other than by 
hand-picking the conspicuous larvae. 


F?am (6.)- Orchard Sprays and Spraying— New Zealand Jl, Agrk., 
Wellington, xvii, no. 2, "20th August 1918, pp. 103-109. 

This paper discusses the merits of various types of spraying apparatus 
and gives general directions for spraying during the various seasons 
for the commoner pests of apples, pears and stone fruits. In the 
author’s opinion unnecessary risk is taken in fruit-growing, particularly 
in regard to sprays and spraying; he contends that fruit-growers 
should be prepared for ihe worst possible weather conditions, should 
select, the best spray for their purpose and should not stint its use. 


Franklin (H. J .). Report of the Cranberry Substation for 1916.— 

Mass. Agric. Expl. Sta., Amherst, Bull. no. 180, November 1917, 
pp. 183-234. [Received 17th October 1918.] 

Rhahhpterus -picipes, Oliv. (cranberry rootwoAn) was definitely 
identified bv breeding during the year. The larvae, which are nearly 
full-grown at the beginning of winter, hibernate in this stage and 
pupate in June, the chief period of emergence of the adult being from 
the 3rd to the 11th July. To protec t the foliage from the beetles, 
it was experimentally sprayed on the 3rd. 1 1th and 18th July with 
an arsenical spray composed of Corona lead arsenate 2] lb., white 
arsenic 1 heaped teaspoonful, and water 40 U.8. gals. In the last 
application the arsenic was increased to 1 \ teaspoonfuls. Observations 
continued till the end of the season showed that the pest had been 
practically exterminated by this treatment. 

Experiments and observations of bog-flooding operations against 
the larvae of Lymantria (Porthetria) dispar, L., show that these will 
he most satisfactory if done while the caterpillars are. small, and the 
sooner after the eggs are hatched the better. Aery young larvae 
have the habit of clinging to their support when submerged and are 
less liable to float ashoTc alive. To be entirely effective, even when 
the larvae are small, a flood must be maintained for nearly 40 hours. 
An account of the dispersion of the larvae 1 by wind has already been 
noticed [see this Reekie, Ser. A, p. 215 J. 

The larvae of the last brood of Perrkia ( Dasgnenra ) vaccinii, 
Smith (cranberry tip worm) were found to be parasitised by one 
Chalcidid (Tetraslichus sp.) and two Proetotrupids (Aphanognvis sp. 
and Cemphom sp.), the first two being present only in small numbers, 
but the last forming a heavv infestation, the chief emergence of the 
adults taking place between the 12th and 22nd August. , 

Rhopobola mcciniam, Pack, (black-head fireworm) was successfully 
controlled in the larval stage with Black-leaf 40, 1 part to *400 parts 
water, resin-fish-oil soap being added at the rate of 21b. to 50 t . S. 
gals. Further experiments with this insecticide are needed to deter- 
mine at what strength, and how many times, it should be applied to 
(C523) o 



either brood. Two or perhaps three applications for the first brood are 
necessary, but for the second brood lead arsenate may probably prove 
more suitable, as it is less injurious to tender foliage. 

Mimofa vacdnii, Riley (cranberry fruit worm) was less prevalent 
in 1916 than in any season since 19(13. This moth is not usually verv 
troublesome except iu regions with comparatively cold and dry climates. 
The eggs are parasitised by the Chalcidid, Trichogramma minvlum, and 
the larvae by the Braconid, Phamrotoma franMini , and by Pristoimriilia 
agilis , parasitised cocoons being usually much smaller and more delicate 
than the normal ones. The results of submergence tests conducted 
with fruit worms in their cocoons showed that the effects depend 
largely upon the temperature of the water, and it is suggested that a 
flooding after picking, if begun before 1st October and continued for 
12 or possibly even 10 days, might control this pest as well as late 
holding of the winter flood usually does. Such flooding practised 
annually after picking would probably also have a much less harmful 
effect on the bog. 

A destructive outbreak of Lapkygma fmgiperda, S. & A. (fall army 
worm), on widely separated cranberry bogs in New Jersey occurred 
in 1916, following closely, and evidently caused by, the removal of 
winter-flowage in mid-Julv. This moth, which feeds on a variety 
of plants, has not hitherto been known as a cranberry pest, and as 
its frequent outbreaks, which start in the southern States, sometimes 
reach as far north as Canada, there is reason to fear that the mid- 
summer removal of winter-flowage may more or less regularly invite 
serious trouble from this pest on Cape Cod, as well as in New Jersey. 


Vinal (S. C.). The European Corn Borer, Pyrausta nvhilalis, Hflbner, 
a Recently Established Pest in Massachusetts.— J/ass. Agric. Eipt. 
Sla., Amherst, Bull. no. 178, December 1917, pp. 147-152. 
[Received 17th October 1918.] 

Pyrausta mbilalis (European corn borer) although introduced into 
Massachusetts only about 8 years ago, now infests a district about 
100 square miles in extent. At present sweet maize is the only 
valuable commercial crop seriously attacked, the other food-plants, 
i.e., hops, hemp and millet, not being grown in the infested region. 
The most commonly infested weeds and grasses are bamvaid g;ass 
( Echinochloa critsgalli), pig weed ( Aimranbts relrojlexvs) and foxt'd 
grass (Setarii i glaum ) ; dahlia stems are also injured. 

Since all the transformations take place within the plant, there is 
no hope of destroying the pest, by the use of insecticides during summer, 
and measures must be directed against the hibernating insects. Tins 
may be effected by burning the stalks, which, however, is a wasteful 
method as they are valuable both as fodder and as green manure. 
Burying them, provided that they are cut into small pieces with a 
disc harrow and then deeply ploughed in, is effective if done thoroughly. 
The best means from an economic point of view is that of using the 
stalks fopfoddfir, but they must be shredded when used either green 
or dry. Ensilage by ordinary methods must be a highly effective 
method of destroying the insects, since it seems very improbable 
that they cduld survive the conditions existing in a silo. 



Sanders (J. G.) & Cracker (S. B). Division of Entomology.— 
Biennial Kept. Wisconsin Dept. Agric. for the Years 1915-1916 
Madison, Bull. no. 10, 31st December 1910, pp. 30-56. [Received 
17th October 1918.] 

Of the 162 nurseries inspected during 1915, 7-i were reported entirely 
clean, and the remainder showed only common and unimportant 
diseases and insect pests, the most serious being the San Jos6 scale 
[Aspidiotus pernieiosns ] present in 9 nurseries. All the infested 
trees were destroyed, as well as those discovered during a second 
inspection after the leaves had fallen. In 1916 this scale was found 
in only 4 nurseries and in limited numbers, these infested trees being 
also destroyed. Since the San .lose scale was first discovered in 
Wisconsin about 1890 and again in 1902, it has been imported into the 
State a great many times, 35 separate introductions into 15 different 
localities having been discovered and the host-plants destroyed. 
In the case of the 6 towns where it is now strongly established, 'it is 
probable that there have been repeated introductions. In all cases 
where the pest is present in, or adjacent to, commercial orchards it 
will be drastically eliminated, since its presence in an orchard increases 
the cost of production by at least 8 to 13 per cent. 

Cryptorrhynchvs lapathi (imported poplar weevil) was a serious 
pest, over 5,000 poplar and willow trees being condemned or destroyed 
by inspectors during the summer of 1916. Although known in 
Wisconsin for less than a decade, it has spread throughout the State, 
and special interest attaches to the possibility of finding varieties of 
poplar that are relatively immune. The life-cycle of C. lapathi 
occupies an entire year, eggs being laid after loth July, on which date 
the adult beetles begin to appear. The larvae hatch out in a few 
days and may he found in the bark and sapwood during the late 
summer, autumn and winter. The principal injury is caused to the 
woody fibres of the tree, the latter being also greatly weakened bv the 
autumn feeding in the sapwood, so that it may be broken off easily 
by accident or a strong wind. 

I/Klumlerm spp. (white grubs) are relatively more injurious in 
Wisconsin than in the neighbouring States, though they are serious 
pests throughout the entire Mississippi valley. An account of their 
occurrence in Wisconsin lias alreadv been noticed [see this Review, 
ivr. A, iv, p. 283], 

Grasshoppers, including Melanopbis alluntis and other species, 
probably cause as much damage annually as all other insects combined. 
An alarming outbreak in 191-1 was dealt with by the use of a poisoned 
bran mash and a poison spray with beneficial results. The formula 
lor the preparation of the former was : -Bran 20 lb., Paris green 1 lb., 
syrup 2 U.S. qts., 3 lemons, water 3.J C.S. gals., this quantity being 
sufficient for 5 acres ; and the formula for the latter was Sodium 
arsenite 1 lb., syrup 2 U.S. qts., water GO U.S. gals. t 

Hylenyk antiqua, L., (onion maggot), which lias caused immense 
damage throughout the country for many years has Ijpen successfully 
controlled by the use of a poison-bait spray consisting of [ oz. sodium 
arsenite or white arsenic dissolved in 1 U.S. gal. boiling water to 
''hich ^ pint to 1 pint black New Orleans molasses has been added, 
fie bait being made much more attractive by soaking chopped onions 
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in it for a time. This should be applied by sprinkling with a whisk 
broom or coarse hand sprayer twice a week from the time the onions 
first appear, until the middle of June. 

Pnlvinaria vitis, L. (cottony maple scale) has been increasing in 
numbers for 3 or 4 years, and does not seem to be so rapidly controlled 
by insect enemies as formerly. Communal action in the purchase of 
high pressure spraying outfits, ladders and trucks is the most practicable 
method of control. 

Schreckensteinia jeslaliella, Hb., a European species that has been 
recorded from blackberries in V irginia , caused a great amount of damage 
to raspberries in 191.0 and 1916, though a rational spraying system 
would probably result in its elimination. 

An orchid weevil, Cholns catileyae, Champ, (catthyamm, Barber) 
probably has a life-cycle occupying from 6 months to a year. Adults 
have been taken in January, March, June, August and September, 
larvae having also been found in all stages during this time. The 
pupal period occupies from two to four weeks. 

Phytomyza (Napomyza) chrysanthemi, Kowartz (chrysanthemum 
leaf-miner) is often a source of considerable loss to florists. Black- 
leaf 40, with or without whale-oil soap, using 1 part of 40 per- cent, 
nicotine to 400 of water, is a satisfactory control for it. 


Memoria de los Trabajos realizados contra la Langosta : Invasi6n del 

1915 - 1916 . [Memorandum of Work carried out against 
Locusts: Invasion of 1915-1916 .] — Defensa Agricola, Repitb. 
Oriental del Vrugvay, Miniskrio Indvstrias, Montevideo, 1916, 
444 pp., with maps and illustrations. [Received 17th October 191b.] 


This review of the locust invasion of 1915-1916, one of the most 
serious ever experienced in Uruguay, describes the methods adopted to 
control it. The locusts of this outbreak appeared to be particularly 
free from diseases. In many localities the swarms were attacked 
bv a parasite, Mennis acridiomm, but apparently with but little 
effect on their intensity or voracity. Although the invasion 
was not completely controlled throughout the. localities attacked, 
it was considerably checked by means of vigorous and co-operative 
action in the face of many difficulties, such as lack of labour and 
materials. The character of much of the country invaded, which 
was uninhabited and full of shelter for the locusts, rendered control 
more difficult, while in the more populated regions the measures 
carried out met with much more success. As a preliminary measure, 
all available machinery and materials were collected, including large 
quantities of galvanised iron, many cases of naphtha, torches, 
insecticides, potash soap etc. All available labour was utilised, 
including military help, and the materials were distributed throughout 
tli£ invaded territory. Wherever possible, the eggs were destroyed 
bv digging up the fields where they were deposited, but in the ca.-e 
of roads, or other places where removal was not practicable the 
campaign was directed against the adults. Drags were found to he 
the most useful apparatus for the, destruction of the adults, while 
fencing war indispensable in controlling the hoppers. The ino.-t 
widely adopted measure was that of fencing and ditching, this plan 



proving the most efficacious and economical. In other cases the 
Lii6ts° were driven into corrals constructed of low iron fencing and 
,vere then burnt or treated with some insecticide. 

The reports of the inspectors in the various districts are appended, 
with details of the measures adopted, which varied according to the 
conditions in the different localities. 

Vdair (E. W.). Additional Notes on some Egyptian Cerambycidae 
mentioned In Mr. Alfleri’s List, (Bull. 1916, 3. 1917.)— BuU. Soc. 
Entom. d’Egypte, Cairo, x, no. 3, July-Septembcr, 1917, 
pp. 96-97. [Received 22nd October 1918.] 

As regards the Cerambycids mentioned by Alfteri [see this Review, 
8er. A, v, p. 293], Macrokmut palmata, F., should be noted as feeding 
upon Eucalyptus and not camphor, which is very rare in the neighbour- 
hood of Cairo. Dichoslatei s sitbocdlatus, Fairin., is found in the trunks 
and branches of Poinciana regia. The larvae of Pseudoalbam lameerei , 
Pic, have boon observed attacking the stems of Citrullus vulgaris var. 
colMiinthoides in Nubia at the end of March. Adults emerged in the 
middle of April. In the fruit of the same plant were found large 
numbers of Baris gmmlipennis, which has hitherto been recorded in 
Egypt only in the fruit of Citrullus colocyiUhis. 


Uosseri (V. M.). Les Cotons Egyptiens, !eur Deterioration et les 
Moyens d’y remedier. [Egyptian Cotton, its Deterioration and 
Remedial Measures .]— Bull Union Agrkulleurs d’Egypte, Cairo, 
xvi, no. 121, August-September 1918, pp. 53-79. 

The increase of Pectinophora (Gdechia) gossypieila (pink bolhvorin) 
on Egyptian cotton has been ascribed to a growing degeneracy in the 
cotton plants that has rendered them more, liable to insect attack, 
Investigations carried on for several years have however led to the 
conclusion that no type of cotton at present, grown in Egypt, whether 
old or new, pure or impure, offers any specific resistance to the attacks 
of the pink bolhvorm. It is known that in India P. gossypieila is an 
enemy of secondary importance to cotton. But whenever an attempt 
has been made to introduce the Egyptian varieties these have been 
heavily attacked, while the Indian varieties cultivated in the vicinity 
have scarcely suffered at all. It is obvious then that a selection 
based on the question of immunity to pink bollworm attack would be 
a distinct advantage in the planting of cotton. This is a recognised 
method of control in dealing with certain vegetable pests and it is 
hoped that by patient and intelligent experiment on the part of experts 
the problem of the control of P. gossypieila may some day be solved 
by this method. 


Carpenter (C. W.). Methods of Combating Garden Pests.— Hawaii 
Agric. Expt. Sta., Honolulu, Exten. Bull. no. 4, Emer. Ser. ii, 
13th August 1917, 16 pp. [Received 22nd October 1918.] 

This bulletin gives information of practical valui in checking the 
ravages of insect and fungus pests in gardens in the Hawaiian 
Islands. A table is given of the crops, pests, signs of disease, and 
methods of control advocated. Formulae and instructions are given 



558 


for the preparation of the most commonly used insecticides and sprav 
mixtures, and dips for disinfecting seeds ; methods of fumigating 
infested cereals, etc., are discussed in connection with the various 
groups of insects to which they apply. 

Problems of Wheat Storage. — Commonwealth Australia Advisory 
Council Set. Indust., Melbourne, Bull. no. 5, 1917, pp. 19-23. 
[Received 22nd October 1918.] 

A preliminary notice of this report has already appeared [see this 
Review, Ser. A, vi, p. 269]. The Progress Report of the Special 
Committee that has been considering the damage done to stored 
grain by insects discusses the development of weevils in wheat and 
the increase in the number of weevils ; the destruction of weevils 
by means of poisonous gases and by drying; and favourable and 
unfavourable conditions for the multiplication of grain weevils. 
Points that still require elucidation are the percentage of moisture 
in samples of harvested grain from all the chief grain-producing 
districts of the Commonwealth, and the degree and rate of absorption 
of moisture from the air of moist climates by dry grain completely 
protected from rain, but freely exposed to air. It is suggested that 
the experiments made by F. ,1. Cole on the effects of moisture and 
carbon dioxide on the rate of multiplication of grain weevils should 
be repeated and amplified under Australian conditions. 

Brittain (W. H.). Sucking Insects of the Apple. — Fifty-second Am. 
Rept. Nova Scotia Fruit Growers’ Assoc, for 1916, Port Williams, 
1916, pp. 85-111. [Received 22nd October 1918.] 

This paper reviews the life-histories, habits and methods of control 
of the most, injurious sucking insects that attack apples in Nova 
Scotia. The species dealt with include Lygns communis mrascotiensis 
(green apple bug) [see this Review , Ser. A, iv, pp. 90 & 52(1 
and v, p. 191]. Other species of which some account is given include 
Aphis sorbi , Halt, (rosy apple aphis), Aphis pomi, DeG. (green apple 
aphis), liriosoma lanigeritm, Hausin. (woolly apple aphis), various 
scale-insects, and Eriopkyes pyri (pear-leaf blister mite), all of which 
have been dealt with in this Review. 

Sanders (G. E.). Results obtained at the Dominion Entomological 
Laboratory during 1915 .—Fifty-second Ann. Rept. Nova Scotia 
Fruit Growers’ Assoc, for 1916, Port Williams, 1916, pp. 112-129. 
[Received 22nd October 1918.] 

Recurmriu mmella, Hb. (lesser bud-moth) which was first recorded 
from Nova Scotia iu 1915, is similar in life-history and habits to other 
species of bud-moths common in Nova Scotia, but differs in the effect 
that the odour of sulphur sprays has upon it. Almost complete 
control can be obtained by a late dormant or semi-dormant lime- 
sulphur or soluble sulphur spray. Such a spray does not seem to kill 
any larvae 'in thdir hibernating quarters, but when they emerge in 
the spring the odour of these sprays causes them to drop to the ground 
instead of attacking the opening buds. This species is a serious 
pest in Europe on apple, pear, plum and peach, and as it has been 



imported into Canada without its native parasites it may prove a 
verv injurious pest in the future. Nygmia phaeorrhoea , Don. (brown- 
tail" moth), the eankerworm and the tussock moth are also dealt with 
in respect to their prevalence during the year under review'. 

Blair (W. S.). Experimental Orchard Work-1915. — Fifty-second 
Ann. Rept. Nova Scotia Fruit Growers' Assoc, for 1916, Port 
William, 1916, pp. 184-197. 

This paper records the results of many experiments with various 
sprays and indicates the value of spraying on certain dates. 

Murphy (P.). Apple Dusting in Nova Scotia.- -Fifty-third Ann. Rept. 
Nova Scotia Fruit Growers' Assoc, for 1917, Port Williams, 1917, 
pp. 44-50. [Received 22nd October 1918.] 

This paper records the first experiments in dusting apples in Nova 
Scotia. The results indicate that dusting is undoubtedly a superior 
method to lime-sulphur spraying, and it is thought that the former 
method will he largely employed as soon as it has been proved successful 
in controlling apple scab under Nova Scotia conditions at all seasons. 

Dunstajj (A. G.). Some Injurious Biting Insects in Nova Scotia.— 

Fifty-third Ann. Rept. Nova Scotia. Fruit Growers' Assoc, for 1917, 
Port Williams, pp. 61-67. [Received 22nd October 1918.] 

Some figures are given illustrating the steady decrease in the numbers 
of Nygmia phaeorrhoea (brown-tail moth). Other species dealt with 
are Ametastegia glabrata (dock sawflv) [see this Review, Ser. A, v, p.241], 
Ancylis nubeeuhna (leaf-sewer) [see this Review, Ser. A, v, p. 106], 
the tussock moth and eankerworm. 

Brittain (W. H.). Experimental Results in 1916 - Fifty-third Ann. 
Rept. N ova Scotia Fruit Growers' Assoc, for 1917, Port Williams, 
pp. 68-80. [Received 22nd October 1918 ] 

Tables are given showing the results of experiments against the 
green apple bug [ Lygits communis »orascvtiensis\ and detailed recom- 
mendations for control measures are included. Miscellaneous spraying 
tests are also recorded with tables showing the results. 

Sanders (G. E.). Some Results from Spraying Work of 1916.— Fifty- 
third Ann. Rept. Nova Scotia Fruit Growers’ Assoc, for 1917, Port 
Williams, pp 160-177. 

A number of spraying experiments are recorded. The spraying 
recommendations given have previously been noticed [see this Review, 
Ser. A, v, p. 176], 

Brittain (W. H.). Some Miscellaneous Results in IWl.—Fifty-f mirth 
Ann. Rept. Nova Scotia Fruit Growers’ Assoc., for ]91S, Port 
Williams, 1918, pp. 27-39. [Received 22nd October 1918.] 

The question of dusting versus spraving is discussed, chiefly with 
regard to apple scab infestation. The work in connection with green 



apple bug [Lygus communis nomscotiensis] has been continued and 
former observations confirmed ; in particular the importance of 
the spray before blossoming is emphasised, the material used beiim 
soluble sulphur, soap and Blackleaf 40. Cankerworms were also 
well controlled by this mixture. Experiments with poison spravs 
against potato beetles showed that calcium arsenate is the cheapest 
effective poison ; it is, however, less adhesive than lead arsenate or 
zinc arsenate. 


Murphy (P.). Comparison of Dusting and Spraying Apples in Nova 
Scotia in 1917. — Fifty-fourth Ann. Rept. Nova Scotia Fruit 
Growers' Assoc, for 1918, Port Williams , 1918, pp. 58-11. 
[Received 22nd October 1918.] 

Results in dusting apples have been rather conflicting in the veat 
under review, and some years’ trial will be necessary before its general 
utility is definitely assured. A mixture of 90 per cent, sulphur and 
10 per cent, lead arsenate, was found superior to weaker mixtures, 
the results being shown in a table, particularly as regards insert 
control, but the protection afforded by the dust against apple scab 
is not as good as the spray provides. A table compares the results in 
1916 and 1917. Another table emphasises the harmless nature of 
dusting as regards injury to foliage and the dropping of fruit, while 
the applications can be made with far greater rapidity than is the ease 
with a liquid spray. On the other hand, the excessive cost of dusting 
materials at present limits the use of this method. 


Sanders (G. E.). Apple Spraying.— Fifty-fourth Ann. Rept. Norn 
Scotia Fruit Growers' Assoc, for 1918, Port Williams, 1918, 
pp. 72-92. 


The value of lime-sulphur as a spray for apples is discussed, with 
the injury it causes to the fruit, the best methods of applying the spray, 
the periods at which the spray is dangerous to the fruit and the effect 
of sunlight on lime-sulphur injury. It is found that, soluble sulphur 
and calcium arsenate cannot be used for four sprays as the lime causes 
yellowing. A mixture of 1 lb. soluble, sulphur, 10 lb. hydrated lime and 
i lb. calcium arsenate to 40 gals., added in the order named, mav be 
used four times on the most tender foliage without injury. Some 
suggestions are given for experimenting with this spray alternating 
with various Bordeaux mixtures. With soluble sulphur, calcium 
arsenate is the only poison that can be used, while with Bordeaux 
mixture calcium arsenate is satisfactory and cheap. For the outbreak 
of cankerworm existing in many orchards, especially where tanglefoot 
has not been applied, the only way to prevent defoliation is to spray 
thoroughly just before the blossoms open with 15 lb. paste lead arsenate 
to 100 gals, water. For the tussock moth [Hemerocampa Uucostigm ]. 
which was abundant in 1917 and is expected to do still greater damage 
in 1918, the third or after-blossom spray was found to lie more effective 
than the fourth, particularly with the addition of a poison. The 
author strongly advocates the use of the spray gun as a labour-saving 
device. 
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Pike (M. P.). Dominion Experimental Orchard Work in 1917 .—Fifty. 
fourth Ann. Rept. Nova Scotia Fruit Growers’ Assoc, for I'JIS , 
Port Williams, 1918, pp. 145-166. 

The value of various sprays is discussed, chiefly with regard to the 
control of apple scab. From results obtained during the past four 
rears it is evident that lime-sulphur arsenate is a more satisfactory 
spray than Bordeaux arsenate. Lead arsenate has been found the 
most efficient insecticide to use with lime-sulphur. Heavy applications 
of lime-sulphur arsenate are likely to cause scorching ; the lighter 
the application the less scalding will result. Scorching of the foliage 
may be due to lime-sulphur only, but the addition of an arsenate 
increases the damage ; yellowing of the foliage is apparently due 
entirely to the arsenate and not to the lime-sulphur. Foliage injury 
has appeared principally after the fourth spray, and Bordeaux arsenate 
in this connection seems to cause as much injury as lime-sulphur 
arsenate. It is thought, that more attention should be given to 
sprays applied before blooming and that the strength of 1 to 10 lime- 
sulphur in these sprays can be made without danger of foliage injury 
if reasonable applications are given. If only one spray is applied 
before blossoming, it should be given just when the pink of the blossoms 
becomes apparent. The spray after the petals have fallen should be 
weaker, about 1 to 50 strength of lime-sulphur. The fourth spray 
should not be a drench spray, but should be as lightly applied and 
misty as possible, using 1 ; 50 or 1 : 60 strength. 

Scammel (H. B.). Cranberry Insect Problems and Suggestions for 
solving them.— -17.5. Dept Ague., Washington, D.C., Farmers’ 
Bull, no, 860, December 1917, 45 pp., 38 figs. [Received 29th 
October 1918.] 

Cranberry insects can be disposed of with little difficulty where 
there is an abundant water supply, permitting flooding and re-flooding 
at the proper times, and when the sites of new bogs are to be chosen 
this should be borne in mind. Where the supply of water is insufficient 
other measures for insect control must be resorted to. Foliage- 
attacking insects include Rhopobota vaeciiiiana, Pack, (blackhead 
Sreworm). The eggs of this species are deposited in July and August 
on the under-side of cranberry leaves, and may hatch as early as 
20th April on dry bogs. Deep flowage and heavy vine growth delay 
the time of hatching. Eggs of the second generation appear in late 
June or early July. Reflowing when properly limed has proved the 
best control measure. Flowage should be applied when the larvae, 
are about full-grown ; in the pupal stage 1 days’ rellowage is required 
to exterminate them. The water must be kept just over the tips 
and any exposed tips must be mown or burnt. Recommendations 
for spraying as given in this bulletin are quoted elsewhere 
[see this Review, Ser. A, vi, p. 553]. Peronm minuta, Rob. (yellow- 
head fireworm) is frequently troublesome in New Jersey, but* is of 
minor importance at present in other cranberry regions. The larvae 
of both the above species make webs joining the termini! leaves and 
buds together, beneath which they feed. The second generation 
of larvae, as well as attacking the leaves, eat the blossoms and bore 
into the newly developed berries. P. minuta may have at least 
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four generations in New Jersey, though three is the normal number. 
The last generation infests the fruit to a considerable extent in Sep- 
tember and October. This species can be controlled by holding the 
winter flowage in one season until 10th May. The wintering moths 
are then compelled to oviposit on the uplands and the larvae seldom 
return to the bogs. Lead arsenate, at the strength of 3 to 5 lb. paste 
to 50 U.S. gals, water, is recommended as a spray for newly-hatched 
larvae. It is suggested also that on dry bogs two sprays should be 
given at, intervals of a week just before new leaves appear at the tins, 
using 40 per cent, nicotine sulphate (1 : 800) at the rate of 200 U.S. 
gals, per acre. Gelechia trialbatmculella , Cham, (red-striped firewortn) 
is found almost invariably with infestations of P. minuta and is a 
dry-bog species. The winter is passed in the larval stage, in a narrow 
tubular case among badly distorted leaves. Adults emerge from these 
cases in May, a second generation of adults appearing in July and 
early August. Bogs that can be covered by winter flowage are not 
troubled by this moth. Lead arsenate (3 lb. paste to 50 U.S. gals, water) 
should control the pest when present on the vines in mid-August. 
Perrim ( Dasymura ) vaceinii, Smith (cranberry tipworm) has caused 
serious losses in Massachusetts and is becoming very injurious in 
New' Jersey ; in Wisconsin it has been long established and lias 
recently been recorded on the Pacific coast. Winter is passed in the 
larval stage on the ground and thus winter flowage has little effect 
on this species. Damage by the larvae is first noticed in May ami 
June, the later generation, occurring in July, being much more 
injurious. In both instances the topmost leaves are attacked, become 
cupped and break off. New' growth is speedily attacked by the 
second generation, and few buds are formed, so that no fruit develops 
on the uprights in the succeeding year. In Massachusetts infestation 
can be reduced to a minimum bv sanding the bog lightly every other 
year. In New Jersey a much heavier sanding would he required, 
covering all the litter beneath the vines at least half an inch. Span- 
worms are sometimes injurious on the vines and can be controlled by 
lead arsenate or Paris green. Cirphis vnipuncta, Haw, (army worm) 
and Lapkygma frugiperda , S. & A. (fall armv-worm) attack cranberry 
plants in years of unusual abundance ; a prompt, reflowage, preferably 
during cloudy weather, will kill or drive the insects to the shore w here 
they can be destroyed by burning kerosene. Poison-bait, or arsenical 
sprays might be used where reflowage is impossible. Syttena jmdaUs, 
F. (cranberry Sea-beetle) generally attacks new plants, skeletonising 
the leaves. The beetles first appear in early July and remain throughout 
the summer. Oviposit, ion occurs in late July, just below the surface 
of the ground. These eggs hatch in the following May. Young 
plantings sprayed with Bordeaux mixture, with the addition of 3 lb. 
lead arsenate paste or 1 1 lb. powder to 50 U.S. gals. , are seldom attacked 
by the beetles. 

Fruit-attacking insects include Mineola ramnii, Riley (cranberry 
fruiturorm), which is probably the most troublesome cranberry pest 
in Massachusetts and Wisconsin, while in New' Jersey it is of minor 
importance.* The 'larva upon hatching burrows into the fruit near 
the stem, closing the hole with a thin silken web. The seeds are 
eaten and some of the pulp, after which the berry is left for another. 
Upon completfhg its feeding the larva descends to the sand under 



the vines and pupates hibernation beginning in August, surviving 
the winter fiowage and continuing until the following June or Julv 
when the adult emerges. The eggs are usually laid in the calvx cup 
under the lobes, or on any part of the berry. Spraying with arsenicals 
has given little success in the control of this species. ' Studies in fiowace 
treatment have previously been recorded [see. this Review, Ser. A iv 
p. 486, and vi, p 554], Enighea aptaia, Grot* (cranberry blossom 
worm) is a recently discovered cranberry pest in New Jersey, and has 
not been recorded as a pest from other cranberry sections Eecs are 
laid in autumn on litter beneath the vines, the larvae appearing 
in late May and early June. Feeding is at first confined to the leaves 
and later the buds are bored into, thus spoiling them for fruit produc- 
tion. After feeding throughout the summer, pupation occurs in early 
September m itter or in an earthen cell just below the surface of the 
ground. Adults appear m late September and October. As a control 
for the larvae, a heavy application of calcium arsenite on 30th June 
was very effective, but proved somewhat dangerous to the vines ■ 
a safer treatment is witli 3 lb. lead arsenate paste or 1 £ lb powder to 
50 U.S. gals, water, with the addition of 2 lb. resin-ash-oil soap When 
feasible, much good may result from flooding the bog for one week 
immediately after picking the crop. If the water is applied in October, 
when the adults have emerged from the ground and are resting on the 
vines, the Hood will destroy large numbers of them. Autumn flooding 
probably destroys the pupae also. If reflowage can be applied in 
June for 48 hours many of the worms will be destroyed. Scudderia 
kmins S. & P. (cranberry katydid) ruins a large amount of fruit 
on the New Jersey bogs in its efforts to obtain the seeds of growing 
berries. Young katydids first appear on the bogs about mid-June 
and attain their full size in August, eggs being laid on blades of grasses 
in September or October, which survive the winter. Flooding the 
bogs in winter does not kill the eggs, but as these are laid on grasses 
preferably double-seeded millet (Panimm vucidum) or deer grass 
Tmicum dichotomnm), neither of these grasses should be allowed 
to grow on the bogs or along the dams. For clearing dams of grasses 
a form of torch delivering a spray of burning kerosene is found effective. 
Grasshoppers, particularly Schistoceim alutacea, Harr., and Melanoplus 
bmltatm, bay, and crickets destroy many berries. The former 
OMposit in the stems of sedges, rushes and large grasses, the latter 
, n sa,1 ,7 da ™ s or sa ndv patches in the bogs. Cleaner culture is 
uesirable on bogs so infested, in some cases complete flooding out 
asting two years is necessary, in others holding of the winter 
o"age until mid-Julv will destroy many objectionable weeds. The 

usual grasshopper poison-bait, is also useful in the coutrol of these 
species. 

Vine-attacking insects include Cmmbus liorlueUus, Hb. (cranberry 
giraler) which has recently been dealt with [see this Review, Ser. A, 
j- 1 ’ P' Phyttoscelis atm, Germ, (toad bug) [see this Review, Ser^A, 
Ser^ 4 '' ^ m phiscepa bivitta. Say (vine-hopper) [see this Review, 

P- 110 1> and minor stem feeders, including Slastoptem 
(me i (cranben T froghopper), Psemlocnccus adonidum, L. 
bu £) and various scale-insects, such as Aspidiohus anci/lus, 

tnain, and Lepidosaphex vhni, 1,. * " 



Root-attacking insects include Rhabdoplerus picipes, Oliv. (cranbern- 
root-worm) [see this Review, Ser. A, iii, p. 672 and vi, p. 553] and 
white grubs, including Phytalus gmrgianws, Horn, Dyseinetus tracky- 
pjgus, Burm., and hichnosterm grandis, Sm., which are found 
occasionally in cranberry bogs, but are not of much importance. 
For infestations of small areas it is advisable to take up vines and turf 
on the infested areas and plant new vines. For larger areas, holdine 
the winter flowage until 15th July would probably rid the bog of grubs. 


Feytaud (J.). Les Tenihrbdes du Poirier, [Pear-tree Sawflies.] -Bull 
Soc. Etude Vulg. Zool. Agric., Bordeaux, xvii, nos. 9-10, 
September-October 1918, pp. 102-103. 

The life-histories of, and injuries due to, the larvae of Neurolom 
(Lyia) Jlavire/Uris, Retz., and Eriocampoides limacina, Retz,, have 
already been noticed [see this Review, Ser. A, ii, p. 478], They are 
both parasitised by various Ichneumon ids, the former chiefly by Ophm 
mercator, F. , and the latter by Mesokius excaaUns, Prov. , and Tryphon 
transhicens, Ratz. 


Stahl (C. F.) & Carsner (E.). Obtaining Beet Leaf-hoppers non- 
virulent as to Curly-top. (Preliminary Paper.) — Jl. Agric. Research, 
Washington, D C., xiv, no. 9, 26th August 1918, pp. 393-394. 

A method of obtaining non- virulent leaf-hoppers with certain! v 
and relative ease has been evolved from tests conducted to verify 
earlier conclusions as to the infectivity of leaf-hoppers [see this Review, 
Ser. A, v, p. +92], This consists in removing the young nymph from 
a diseased to a healthy plant before it has had an opportunity to feed, 
a proceeding rendered possible by the manner in which the egg of the 
leaf-hopper hatches. The eggs are laid mainly in the petioles of the 
leaves, and in hatching the nymph forces its way, anterior end first, 
from the egg-case and through the slit made by the ovipositor. When 
the body of the insect reaches a position more or less perpendicular 
to the plant surface the appendages begin to unfold, and during the 
latter part of this operation the nymph may he lifted of! and transferred 
to a healthy plant by means of a small camel’s-hair brush. 

In the first experiment, begun on 19t,h April 1915, three lots of 
nymphs, numbering 7, 9, and 15 individuals, respectively, were 
transferred as they hatched to three healthy beet plants in separate 
cages, the insects being left on the plants until after they had become 
adults. All three plants remained healthy. On 3rd July the insects 
of two of the lots were caged on two separate plants affected with 
curly-top, After 17 days they were again caged on two healthy 
plants, both of which developed the disease. 

These and similar results show conclusively that uninfected inserts 
placed on healthy beet plants will not produce curly-top. Their 
special interest 'lies in the possibility of obtaining a supply of leaf 
hoppers known positively to bo. noil-virulent, which may tie used to 
determine whether or not plants other than beets harbour the virus 
of curly-top.' 



Urich (F. W.). Some of the Principal Insects affecting Vegetables in 

Trinidad and Tobago.— Bull. Dept. Agric. Trinidad & Tobago 
Port-of-Spain, xvii, no. 2, 1918, pp. 77-87. [Received 

26th October 1918.] 

These notes, prepared for the guidance of vegetable growers, deal 
with (1) Agricultural operations which tend to keep' down insect 
pests ; (2) natural enemies ; (3) insecticides for biting and for sucking 
insects; (4) some of the principal insects of vegetables, grouped 
under the crops affected, and mentioning the part of the plant attacked 
and the nature of the damage, together with the necessary treatment 
and the best time for applying it. 

Report of the Director. —Twenty-eighth Ann. Rept. Agric. Expt. Sta. 
New Mexico Coll. Agric. A Mechanic Arts, State College. Las 
Cruces. 1916-1917,92 pp., 12 figs. [Received 29th October 1918.] 

Experimental applications of lime-sulphur sprays on apples and 
pears against the San Jose scale [ Aspidiotvs perniciosus] seemed to 
indicate that an effective, dormant spray might be applied later in 
the season than was formerly supposed, Local infestations of 
Murgantia histrionica (harlequin cabbage bug) were not severe enough 
to warrant any extensive remedial measures. There were two genera- 
tions in the year, approximately 150 eggs being laid per female in a 
period of 4 to 6 weeks. Decisive results were obtained by the use 
of Rlackleaf 40 against melon aphis \A. gossyjni\. Grasshoppers 
did an unusual amount of damage in certain sections, and Toxoptera 
gramimm (wheat aphis) occasioned great damage in the wheat sections 
on account of the backward spring. A local, but acute, infestation of 
Eriophjes pyri (leaf blister mite) was reported from New Mexico. 
A leaf-mining fly, Agromyza scutdlata, Fall, did considerable damage 
in the spring of 1917 to early potatoes and beans, the infestation being 
noticeably reduced by spraying with Blacldeaf 40, 1 ; 400, powdered 
lead arsenate being added at the rate of 2 lb. to 50 U.S. gals. Agromyza 
pusilla (alfalfa leaf-miner) was very abundant at the same time. 
Momr.ia punctuxillis, var. erosa was generally distributed on sugar- 
beet fields in one district, but the damage was not serious. Eulettix 
tenella (sugar-beet leaf-hopper) was noted in connection with the 
bacterial disease, curly leaf, in a good many fields. Investigations 
on the life- history of the codling moth [Cydia jxmtonetta] were continued 
and a spraying schedule was worked out. for 1917, based on data 
previously collected. However, because of the very late spring, 
which retarded the blooming of fruit trees about a week and the 
emergence of moths about two weeks, it became necessary to make 
a corresponding change in the schedule, 

Gillette (C. P.). Some Grass-Root Aphids (Hem., Horn.). — Entom. 
News, Philadelphia, xxix, no. 8, October 1918, pp. 281-284, 
1 plate. 

At Fort Collins, in Colorado, the alatc. forms of Forda formicaria, 
Heyden, (Rhizoteras racea, Hart., Tychea graminis, Koch, Forda 
ocaaentalis, Hart.) begin to appear about 10th Ju^e am] to migrate 
from the grass roots. At the end of about 4-6 weeks, the entire 
colony becomes winged and leaves the host-plant, apparently to seek 
others of the same sort ; at, least, the insects are found later in the 



season upon grass roots again, where they remain all the winter, ami 
they have not been taken upon other plants. The alate form has 
been taken from 2nd June to 12th July on the roots of Melica hnUiosn 
Poa pmtensis, Phleum alpinum, and Elymm sp., in Colorado. 

Forda olivacm, Roll., is by far the more abundant of the two species 
in Colorado, and does considerable damage to grasses and grain every 
rear. It is a very general feeder among the grasses, being most common 
on isolated clumps along the roadside, the border's of fields and upon 
ditch banks. The species attacked are chiefly Hordemn (squirrel-tail 
grass), the Agropyron spp. (wheat grasses) and Kentucky blue grass, 
It has also been taken on wheat, oats, barley, timothy grass, Bromus 
inermis, B. teclomm and Elymus spp. 

Ballou (H. A ). Spread of the Mexican Cotton Boll Weevil in the 

United States.— Agric. News, Barbados, xvii, no. 428, 21st 

September 1918, p. 298. 

Discussing an account published by the United States Department 
of Agriculture on the present situation with regard to the cotton 
boll weevil \Anlhonomus grandis ] and its spread during recent years, 
the author remarks that it is of great interest to cotton growers in the 
West Indies to note that for a period of twenty-five years the Mexican 
boll weevil has spread steadily through the cotton belt of the southern 
States at an average rate of more than 15,000 square miles each year, 
that the Sea Island cotton districts of Georgia and Florida are invaded, 
and that the pest has reached South Carolina and at the end of 1017 
threatened the Sea Island cotton district of that State. The output 
of Sea Island cotton from those States is bound to suffer a reduction 
and it is pointed out that, in view of the high cost of production, 
growers of this class of cotton are likely to turn their attention to the 
substitution of a more profitable crop. In that case the West Indian 
cotton growers will be in an increasingly strong position., and it becomes 
more than ever a matter of national importance to protect the cotton 
industry throughout the Islands. It is pointed out that, A. grandis 
lias within a period of 25 years spread over an area of nearly 500, Odd 
square miles and in a few years more will infest the whole of the cotton 
belt (some 600,000 square miles). This steady spread has been in 
the face of strenuous exertions to check its increase. The pink boll- 
worm [Pectinophara goxsojpidla] has also made extraordinary progress 
in the past few years and is a pest difficult to control and probably 
impossible to eradicate. The importation of cotton seed into me 
Islands from North, South or Central America or any other part of 
the West, Indies is considered dangerous on account of these two 
pests and is prohibited in most of the West Indian cotton-growing 
islands. Every help should be given in enforcing the regulations for 
combating the known cotton pests and for preventing the importation 
of others. 

Glaser (R. W.). The Polyhedral Virus of Insects, with a Theoretical 

Consideration of Filterable Viruses generally.— Science, Lancaster, 

Pa., xlfiii, no 1 ! 1238, 20th September 1918, pp. 301-302. 

The wilt or polyhedral disease affecting so many different species 
ol insects is ‘not produced by bacteria, but is caused by minute 



organisms capable of passing through diatomaceous filters. In a 
large series of passage infections 25 caterpillars of the gipsy moth 
[Lymantria dispar ] were infected at a dilution of 1 : 1,000 with material 
obtained from a caterpillar previously dead of wilt. All these cater- 
pillars died of typical wilt within 2 or 3 weeks, while 23 other 
caterpillars fed with the sterilised filtrate lived, pupated, and trans- 
formed into moths. Second, third and fourth passage infections were 
performed and the results were similar, except that, the period from 
infection to death was considerably shorter at the fourth passage 
than at the first three, this shortening of time seeming to point to an 
increase in virulence with successive passages. Comparison of these 
results with those of other workers on the 32 or 33 disease-causing 
filterable viruses known, leads to the conclusion that the organism 
of wilt disease is a parasitic ultra-microscopic form, the nature of which, 
whether animal or vegetable, is not at present known. 

Marlatt (C. L.). The Origin of the Pink Bollworm. — Science., 

Lancaster, Pa., xlviii, no. 1239, 27th September 1918, pp. 309-312. 

The determination of the original habitat of Peetinopharagossypiella, 
Saunders (pink bollworm) is of great interest in relation to the present 
distribution of this insect, and may be of importance later, as indicating 
where parasitic or other natural checks may be found. 

Examination of the records strongly supports the theory that the 
insect originated in Southern Asia, probably India. The material 
from which the original descriptions were made bv Saunders in 1812, 
was sent by the superintendent, of the Government Cotton Plantations 
at Broach (Baruch) in Western India, accompanied by the information 
that it was very destructive to American cotton grown on light alluvial 
soil, but that the cotton on the black soil was not touched by it. He 
added that native cotton was sometimes affected by it, thus implying 
that it was a known but comparatively unimportant enemy of such 
cotton in India prior to 1842. The hardy and rather unproductive 
cottons of India and other southern Asiatic countries, probably 
long associated with this insect, evidently were then, and are still, 
fairly resistant to its attacks ; while the introduced American and 
Egyptian varieties, being less so. furnish exceptional breeding condi- 
tions and are much more seriously attacked, thus bringing into 
prominence an insect which bad previously been for the most part 
overlooked. Saunders at the time made no suggestion that the insect 
was other than a native Indian species, or that it was imported with 
the<American cotton. 

Support for a theory of possible American or at least African origin 
is based on the fact that the onlv near relative of the pink bollworm, 
P. malreUa, Z. , is known from Africa as well as southern Europe ; 
but this is an unimportant point, since more accurate knowledge 
of the distribution of this species may show it to have a more extended 
range throughout southern Asia. Again, it may be urged against 
the view that this insect is of African origin that records, most of 
them antedating from 8 to 70 years the first report* of its occurrence 
in Egypt, indicate its wide distribution throughout southern Asia, 
including Ceylon, India, Burma, Straits Settlements, Philippines, 
Japan (?) and Hawaii. The record of the cotton crop ill Egypt up to 
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and subsequent to the first recognition of the pink bollworm in 1911 
certainly gives no support to the theory of Egyptian origin. On the 
other hand, the evidence of its recent entry into Egypt is circumstantial 
and practically determined, both as to time and place of introduction, 
namely, in large importations of imperfectly ginned cotton or seed 
cotton from India in 1906 and 1907, this being distributed to towns 
near Alexandria for ginning, in which district the pink bollworm first 
appeared. 

If the natural range of this insect extended to Africa it must have 
been limited to equatorial Africa, and certainly prior to 1906 or 1907 
it had not reached the. cultivated district of the Nile V alley, where cotton 
has been an important crop commercially for at least a hundred years, 

Glaser (R. W.). A New Bacterial Disease of Gipsy Moth Caterpillars. 

— Jl Agric. Research, Washington, D.C., xiii, no. 10, 3rd June 
1918, pp. 515-522, 1 plate. [Received 31st October 1918.] 

A new infectious disease has been recorded as occurring in certain 
cultures of the Japanese, race of the gipsy moth, Lymantria (Porihetm) 
dispar, L., and has also spread to cultures of the American race. The 
disease proves to be entirely distinct from wilt disease, the causat've 
agent being a streptococcus which is new to science and is described 
in this paper under the name Streptococcus disparis. This bacterium 
enters the alimentary tract of the caterpillars with ingested food; 
during the later stages of the disease and after death it invades practi- 
cally all the tissues. S. disparis is not pathogenic to silkworms 
(Bombyx man, L.) nor to army worms (Cirphis unipuncia, Haw,), 
nor to human beings, guinea pigs, or rabbits. The disease was success- 
fully reproduced in the field on several occasions ; in two places quite 
a severe epidemic was created. 

Woglum (R, 8.). Fumigation of Citrus Trees. -U. S. Dept. Agric,., 
Washington, D.C., Farmers’ Bull. no. 923, March 1918, 30 pp., 
17 figs. [Received 29th October 1918.] 

This bulletin contains a general account of the approved methods 
of fumigating citrus trees with hvdrocyanic-acid gas to control scale- 
inserts and whiteflies. It deals with methods of procedure, necessary 
equipment, chemicals and the effect of the gas on insects and plants, 
and includes dosage schedules to be employed for the control of the 
various common citrus pests. 

Davis (J. J.). Common White Grubs. — U. S. Dept. Agnc., 
Washington, D.C., Farmers’ Bull, no. 940, May 1918, 28 pp., 
21 figs. [Received 29th October 1918.] 

This is a revised edition of a previous bulletin [see. this Review, 
Rer. A, ii, p. 121]. In addition to the information contained in the 
earlier issue, further parasites of white grubs are enumerated, including 
the laryae of Microphlhalma disjuncta, Wied.. and Ptibdexia tibialis, 
Desv„, and the flies, Cryptomeigenia theutis, Wlk., Eutrixa exile, Coq, 
and Biomyia lachnoslernae. Towns., which oviposit on the adult 
beetles when they arc feeding at night. The larvae of the robber fly, 
Promachus vertebratus, are predaceous upon the white grubs. The 
value of white grubs and May beetles as animal food and as manure 
is discussed. r 
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'GENERAL INDEX. 


In the case of scientific names the page reference is cited only under 
the heading of the generic name. 

When a generic name is printed in brackets it signifies that the name 
is not adopted. 


A. 

Abaca (see Musa textile), 
abbreviates, Bibio ; Diaprepes ; 
Janus. 

dbderus, Diloboderus. 

abdominal is, Macrocentrus ; Oil* ; 

Plilodexia. 
aberrans, Pyritta. 

Abies, bark-beetles infesting, in 
N America, 265, 266, 267 ; (see 
Fir). * 

Abies alba , Argyresthia illuminatella 
on, in Germany, 479. 

Abies amabilis, Cryphalus amabilis 
infesting, in N. America, 262. 

Abies balsamea (Balsam Fir), pests 
of, in Canada, 521, 541 ; Diprion 
abielis on, in Connecticut, 458. 
Abies concolor (White Fir), pests of, 
in N. America, 34, 289, 422, 

Abies grandis (Lowland Fir), pests 
of, in U S.A., 264, 422. 

Abies lasiocarpa (Alpine Fir), Bu- 
prestis rusticorum mining in, in 
U.S.A., 289, 422. 

Allies nobUu (Noble Silver Fir), 
Cryphalus abietis in, in Br tain, 
158; Platypus wilsoni infesting, in 
Oregon, 265. 

Abies- nordmamiana, Chennes spp. 

on, in Switzerland 368. 

Abies pectinata, Enarmonia binotana 
on, in Sweden, 149. 

Abie;? picea (Silver Fir), pests of, in 
Britain, 158, 159; pests of, in 
Switzerland, 368. 
aheteUa, Dioryctria (Phycis). 
abietina, Myzaphis (Aphis) ; Fle-me- 
lieUa. 

abietis, Anobium ; Cephaleia ; 
Chernies ; Cryphalus ; Diprion ; 
Ryhbius ; Megas.igmus ; Phy- 
sokeme8. 

dbnormU, Paraleptomastix 


Abraxas grossulariata (Gooseberry 
and Currant Moth), bionomics 
and control of, in Britain, 159; 
on gooseberries and red currants 
in Sweden, 149. 
abruptaria, Hemcrophila. 

Abrus precatorius, pests of, in 
Barbados, 394. 
absinthi , Macrosiphum. 
absolutalis, Massepha. 

Abutilon, food- plant of cotton pests 
in Anglo-Egyptian Sudan, 48. 
Abutilon striatum, food -plan* of 
Anomis erosa in U.S.A., 108. 
Acacia, Fiorinia on, in Australia, 
35 ; Chrysomphalus aurantii on, 
in S. Africa. 86 ; pests of, in 
Central America and Mexico, 
129 ; Oeceticus platens is on, in 
Argentina, 315 ; Bruchus pntini - 
nus in seeds of, in California, 353 ; 
pests of, in CeyJon, 11, 435; 
Clmia v ariegata on, in Formosa, 
175 ; Eulecanium corni on, in 
Holland, 140 ; Tetranychus telar- 
ius on, in Italy, 144. 

Acacia arabica (Babul), food-plant 
of Tachardia lacca in India, 513; 
Acacia atrox . not susceptible to 
attacks of Apate monacha in 
Syria, 50. 

Acacia decunens, spread of Icerya 
purchasi on, in Ceylon, 128, 538, 
541 ; food-plant of Romona cof- 
fearia, 540. 

Acacia farnesiana, pests of, in 
Hawaii, 351, 354. 

Acacia lebbek , Xystrocera gldbosa on, 
in Egypt, 50. * 

Acacia leucophloea, beetle infesting, 
in Dutch E. ladies, 150. 

Acacia nilotica, wood -boring beetles 
infesting* in Egypt. 50. 

Acacia tomentosa, p(jsts of, in Dutch 
E Indies, 350. 

Acalla comariana (see Oxygrapha). 
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Acalypha , food-plant of Uomona 
coffearia in Ceylon, 540. 

Acanthocephala femorata, on citrus 
in Florida, 473. 

Acmtholerus lobatus, a supposed 
cotton pest in St. Vincent, 251. 

Acanthocinus obliquus , in pines in 
California, 528. 

Acanthocinus spedabiUs, in pine- 
logs in California, 528. 

Acanthocoris sordidus , a minor pest 
of mulberry in Formosa, 174. 

Acmtholyda hieroalyphica, on pines 
in Sweden, 151. 

Acantholyda stellata, on pines in 
Sweden, 151. 

Acanthopsyche reidi (Limpet Cater- 
pillar), on tea in India, 474. 

Acanthopsyche snclleni, on tea in 
Sumatra, 37. 

Acanthopsyche mbteralbata, on 
Albizzia and tea in Java and 
Sumatra, 37. 

Acanthoscelides obtedus (see Bru- 
chus). 

Acanthosoma haemorrhoidale, on 
pears and mountain ash in 
Norway, 285. 

Acari, descriptions of one hundred 
new spp. of, 443. 

Acer (see Maple). 

Acer douglasi , Taeniopteryx spp. 
on, in U.S.A., 389. 

Acer negundo (Box-elder), Chaito- 
phorus negundinis on, in N. 
America, 164, 361. 

Acer palmatum, food -plant of Jan- 
kowskia fuscaria in Japan, 95. 

Acer pidum, new Aphid on, in 
Japan, 548. 

Acer platanoides (Norway Maple), 
Xylotrechus aceris on, in U.S.A., 
129. 

Acer rubrum (Red Maple), pests of, 
in U.S.A., 129, 505. 

Aceratoneuromyia australis, sp. n., 
associated with a fruit-fly in 
Australia, 35. 

acerkaulis, Caulacampus. 

aceris, Aleurochiton ; Chaiiophorus ; 
Phenacoccus ( Pseudococcus ) ; 

Bhinocola ; Xylotrechus. 

acetosae. Aphis. 

Acetylene, fumigation with, against 
tobacco pests, 224 ; use of 
residue of, against Aphids, 442. 

Acetylene Lamp, for trapping sugar- 
cane beetles, 294, 

Achaea jrnata ( Ophiusa melicerta), 
bionomics of, on tea ia Sumatra, 
37, 271. * '• 

Achaea obvia (Orange - piercing 
Moth), measures against, on cit- 
rus in Gold Goa at, 133. 

aehatema, Olethreuies. 


achatinu8, Brachytrypes. 

A chat odea etae (Spindle Worm), on 
elder and maize in New York 
451. 

Acherontia lachesis (Tobacco 
Horn-worm), on dadap in Ceylon 
539 ; a potential pest in Philip.’ 
pines, 380. 

Acheta bimaculata, on tea in Ceylon 
539. 

Achillea millefolmtn (Yarrow) 
Lopidea heidemanni on, in U.S A ' 
102 . 

Achillea piarmica, Aphis helichrysi 
on, in Europe, 420. 

Achroia griseUa , infesting bee-hives 
in Sweden, 149. 

Achrysocharella aetii , parasite of a 
leaf- miner in St. Vincent, 121. 

Achryson surinamum, on ebony in 
Barbados, 394. 

Aeidia heradei (Celery Fly), bio- 
nomics of, in Britain, 435, 480 
508 ; on celery in Italy, 143. 

Aciura semiangusta, sp. n., from 
Rhodesia, 331. 

Aciura tetrachaeta, sp. n., from 
Rhodesia, 331. 

Acmaeodera conoidea, in Arizona, 

307. 

Acmaeodera larreae , in Arizona, 

307. 

Acmeops pratensis, in forests in 
Siberia, 132. 

acraea, Esiigmene . 

acridiorum, Mennis. 

Acrobasis caryivorella, on pecan in 
U.S. A., 226. 

Acrobasis hebescella (Pecan Nut 
Case-bearer), bionomics and con- 
trol of, in U S.A., 226, 414, 453. 

Acrobasis nebulella (Pecan Leaf 
C&se-bearer), bionomics and con- 
trol of, in U.S. A., 168, 227, 453. 

acrobasis, Secodella. 

Acrobat Ants (see Cremastogaster). 

Acroceratiiis plumosa, bionomics of, 
and measures against, on edible 
bamboos in Formosa, 402. 

Acrocercops affinis, sp. n., on oak 
in California, 441. 

Acrocercops cramerella (Cacao Moth) 
food-plants of, in Java, 232. 

Acrocercops loxias, on Eugenia jam- 
bolana in India, 519. 

Acrolepia assedetta (Onion Moth), 
measures against, on leeks in 
France, 442 ; on cliives in 
Sweden, 286. 

Acromyrmex odospina (see differ)- 

Acronyda alni , parasitised by 
croplitis sordxpes in Britain, 382. 

Acronyda psi, parasitised by Mi-. 
cropliti8 sordipes in Britain, 382 , 
on roses in France, 470. 
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lenmyon rumieie, on rosea in 
France, 470 intercepted in 
U.S.A., 205. 

acropMMma, Camaromyia. 
imstdaginus <dbus, infesting Tox- 
' 0 ptera aurantii in Porto Rico, 
105 . .. 

acmticUt, Spathuhiba. 




307. 

(vuteatus, Megasttgmus. 
acv minatus, Ips. 
acuta, Leptoconsa. 
acutangulum, Qonocephalum. 
acuticoUi 9 , Gataseythropus . 
Acyrlhosiphon pisi (Careen Pea 
Aphis), in Sweden, 146 ; experi- 
ments in controlling, in U.S.A., 


413. 

Acythopeus gilvonotatus, sp n., 
infesting orchids tn greenhouses 
in U.S.A., 549. 

Acythopeus orchivora, on orchids in 
New Jersey, 205. 

Adalia bipunctata, predaceous on 
Aphids in Canada and U.S.A., 

164, 330, 456. 

Adelphocoris rapidus, on cotton in 
U.S.A., 248. 

Adhesives, for bands and traps, 
113, 470, 504; formula for, 
470 ; in insecticides, 82, 96, 163, 
191, 198, 199, 200, 249, 292, 
449, 472, 547. 

Adhesol, addition of, to lead arsen- 
ate spray against Cydiapomonella, 

191. 

Adirus trimaculaius, food-plants of, 
in N. America, 552. 

Adisura atkinsoni, bionomics of, in 
Madias, 46. 

adjecta, Buprestis. 

adonidum, Pseudococcus {Dactyto- 
pius). 

Adoretus compressus, infested with 
Metarrhizium misopliae in Java, 
378. % 

Adorelus sinicus, on mulberry in 
Formosa, 175. 

Adoretus umbrosus (Japanese Rose 
Beetle), bionomics and control 
of, in Hawaii, 378, 552. 

Adoretus umbrosus tenuimaculatus 
(Japanese Rose Beetle), on cacao 
in Fiji, 237 ; bionomics of, in 
Hawaii, 237, 378; food-plants 
of, in New Jersey, 489. 

Adoretus versutus, probably para- 
sitised by Elis thorarica in Mada- 
gascar, 301 ; on roses in Sey- 
chelles, 376. 

Adoxus obscurus, character of soil 
influencing attack of, in Br. 
Columbia, 23 ; on vines in 
Switzerland, 367, 


Adrama determinaia (Tea-seed Fly), 
in Dutch E. Indies, 37, 447. 
adspersa, Epicauta. 

Adsuki Bean (see Phaseolus angu- 
laris). 

adulatrix, Staihmopoda. 
adumbrata, Eriocampa ( Tenthredo ) 
(see Eriocampoides limacina). 
adusta, Moecha. 
aechmeae, Gymnaspis. 

Aecidium complanatum var. corti- 
cola (Blister Fungus), attacking 
chir pine in India, 519. 

Aegeria apiformis, on poplar- in 
Italy, 143; on balsam poplar in 
Sweden, 149. 

Aeqeria asiliformis, on poplar in 
Italy, 143. 

Aegeria exitiosa (Peach Tree Borer), 
bionomics and control of, in 
U.S.A., 196, 231, 267, 448. 

Aegeria formkaejormis (Red-tipped 
Olearwing), on willows in Britain, 
41. 

Aegeria geliformis (Lesser Pecan- 
tree Borer), in U.S.A , 228. 
Aegeria tipulijormis (Currant Borer), 
on currants in Germany, 6 ; 
measures against, on currants in 
Minnesota.. 371. 

Aegle marmelos (Bael Fruit), food- 
plant of Coccus colemani in 
Mysore, 322. 
aegypliaca, Iwnja. 
aegyptiacus , Didyothrips 
Aelia ropfrata, on wheat in Spain, 444. 
Aenasiclla ajfrica , parasite of Ta- 
chardia decorclla in Uganda, 52, 87. 
aenea , Erineda. 
aeneicoxa, Rhicnopdtomyia. 
aeneoscutellim. Plat rotropomyia. 
aencoviridis, Arthrolytus. 
aeneum , Melanoma [Lina), 
aeneus , Chdcodermus ; Meligethes ; 

Phy mat odes ; Pepsi mu 8. 

Aeolesihcs holosericea, on sal in 
India, 519. 

Aeolopus regalis , in Kansas, 545. 
Aeolothrips bicolor (Black and White 
Cereal Thrips), food-plants of, 
in Florida, 505. 

Aeolothrips fioridensis, on cereals in 
Florida, 505. 
aegnale, Gonocephalum. 
aequalis, Eetcrobostrychus ; SphenO' 
phorus 

aequinodialis, Homophoeta. t 
aereus , Monodontomerus. 
aesculi, Zeuzera (see Z. pyriad). 
aethiops, Cymatodera ; Eriocam- 
poides (Calirotfj. • 
aetii, A chrysocharella. 
affinis, Acrocercops ; Bruchus ; 
Hoplandothrips ; » Pempheres ; 
Phytomyza ; PsyUiodcs, 
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Africa, notes on Aphids from, 209 ; 
Chloropisca glabra in, 492 ; new 
fruit-fnes from, 203, 331 ; Mem- 
bracidac m, 222. 

Africa, East, new Aphids from, 
209 ; coffee pests and their 
control in, 15; locusts in, 358 ; 
bionomics of Oryetes monoceros 
on coconuts in, 26 ; scale-insects 
from, 85, 86 ; (see also Uganda). 

Africa, North, miscellaneous pests 
in, 38 ; measures against Cap- 
nodis on plums in, 400; (see 
Algeria). 

Africa, South, some phases of 
applied entomology in, 276 ; 
distribution of and measures 
against Ceratitis spp on fruit in, 
261 ; introduction of Opius Jiu - 
milis from, into Hawaii against 
Ceratilis capitata, 185; bionomics 
and control of Cydia pov}onella 
in, 324; measures against Iri- 
domyrmex Jmmilis in, 181, 239 ; 
miscellaneous insect pests in, 
357-360; bionomics of Phora- 
canlha semipunetata introduced 
from Australia into, 325; mea- 
sures against Phthorimaea oper- 
culella on tobacco in, 152, 360 ; 
bionomics and control of Plutclla 
maeulipennis on vegetables in, 
248 ; scale-insects and their con- 
trol in, 86, 181; (see Cape 
Colony and Natal). 

Africa, West, new fruit-flies from, 
208 ; Heliotkis assuUa in, 380 ; 
proposed precautions against in- 
troduction of scale-insects into, 
384 ; («ce also Nigeria, etc ). 

africa, Aenasiella. 

africana , Grylloialpa. 

africamia , Apantehs. 

Agama stellio, predaceous on locusts 
in Cyprus, 119. 

Agamerion met allien, parasite of 
FlUpsidion pelhieidum in Aus- 
tralia, 387. 

agalha, Neptis. 

Agathi (see $es&(ima). 

Agathi Weevil (see Alcides bubo). 

Agalku varipes, parasite of Coleo- 
phora fuscedinella in Sweden, 94. 

Agave, amerimno, 3 lyelobia smerin- 
tka on, in Brazil, 189. 

Agenaspis fttsdcoUis, parasite of 
Hypanomeuta malinellus and 
Prays oleellus in Spain, 113. 

Ageratvm canyzoides, Ildopeltis not 
ovipositing on, jo Java, 233. 

agilis, Anyslis ; Pezomachus ; PHs- 
tomeridia. 

agitateUus, Cr ambus. 

Agono«celis ptfberula, on coffee in 
Br. East Africa, 16. 


agresiis, Euxoa. 

Agrilus, on Acacia in Central 
America and Mexico, 129; inter 
cepted on chestnut in USA 
206. ' 

Agrihts anxius (Bronze Birch Borer) 
bionomics of. in Quebec, 62. 

Agrilus burled, sp. n,, on alders in 
California 130. 

Agrilus poliius, A. burkei confused 
with, in California, 130. 

Agrilus rufcollis (Bed-nocked Cane- 
borer), measures against, on rasp- 
berry in Minnesota, 371. 

Agrilus sinuatus (Sinuate Pear 
Borer), in Connecticut, 458. 

Agriophora rhombota (Sandwich 
Caterpillar), on tea in India 474 , 

Agriotes, on potatoes in Switzer- 
land, 368. ^ 

Agriotes Hneaiits, in Britain, 432; 
on lettuce in Italy, 143; food- 
plants of, in Sweden. 147. 

Agriotes mancus , infested with 
Metarrhizium anisopliae in New 
York, 378. 

Agriotes obsevrus, in Britain, 432. 

Agriotes palliduhs; in Britain, 433. 

Agriotes sobrmus, in Britain, 433. 

Agriotes sputalor, in Britain, 433. 

Agromysa, on Lrniana in Hawaii, 
351 ; introduced from Hawaii 
into Eiji, 238 ; on Glycine toja 
in Dutch E Indies, 350; new 
species of, on Commelina virginica 
in St Vincent, 121 ; key to 
North American species of ; 328, 
529. 

Agiomyza anqidieomis, sp. n , in N. 
America, 328. 

Agromyza assimilis, sp. n., in N. 
America, 328. 

Agromyza deeeptiva, sp. n., in N. 
America, 328. 

Agromyza graminis , on wheat in 
Britain, 508. 

Agromyza inaequalis, on Lima beans 
in St. Vincent, 121. 

Agromysa indecora, sp. n., in N. 
America, 328. 

Agromyza parvicornis , on maize in 
St. Vincent, 121. 

Agromyza phaseoli (Bran Fly), bio- 
nomics and control of, on cow- 
eas in Australia, 387, 526 ; on 
cans in Ceylon, 539. 

Agromyza pusilki (Alfalfa Leaf- 
miner), bionomics of, in U.S.A., 
298, 565. 

Agromyza scutellata, on bc-ans ana 
potatoes in U.S.A., 565. , 

agmmyzae, Neodimmockia ; 
gonogastra. 

Agropyron , Forda olivacea on, in 
Colorado, 566. 
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tarotis, on tobacco m Dntch E. 
Indies, SM i food-plants of, in 
Sweden, 148; not damaging 
co ffee in Uganda, *1. 
iaroft* c-nwrum, destroyed by 
birds in Silesia, 40* ; proportion 
of sexes of, taken at light-traps 
in U.S.A., *87. . 

Aqrotis coUina, food-plants of, in 
Saxony, 479. 

Agrotis cortnta {see Euxoa). 

Aqrotis nigricans (see Euxoa). 

Aqrotis seoetum (see Euxoa). 

Aqrotis triiid (see Euxoa). 

Aqrotis vestmalis (see Euxoa). 
Aqrotis ypsQon (Greasy Cutworm), 
on vegetables in Ceylon, 539; 
bionomics and control of, in 
India, 182; experiments with 
poison-baits for, in Indiana, 395 ; 
on cabbages in Quebec, 60; 
bionomics and control of, in 8. 
Rhodesia, 536-538 ; on cotton in 
U.S.A., 247. 

Agrypnus fusdpes, in India, 124. 
Aira caryophylka, SipKa berksei 
on, in Britain, 170. 

Alabama argillaeea (Cotton Worm), 
on cotton in Brazil, 39 ; bio- 
nomics of, in WeBt Indies, 81, 
210, 377, 394, 542; bionomics 
of, in U.S.A., 247, 551. 

(docks , Trioza . 
alaskensis, Microplitis. 
albida, Synela . 
aUmcisa, Argymphylax. 

Atinnia wohiana (see Crytoblabes 
gnidiella). 
ampennis, Bibio. 
dbitarsis, Betinodiplosis. 

Albizzia, pestB of, in Ceylon, 128, 
435, 539; Acanthopsyche subter- 
albata on, in Java, 37 ; food- 
plant of Coccus colemani in 
Mysore, 322, 

Albizzia lebbekoides, beetle infesting, 
in Dutch E. Indies, 350. 

Albizzia procera, beetle infesting, 
in Dutch E. Indies, 350. 

Albizzia saponaria, Bruchus pruini- 
nws in seedB of, in Hawaii, 353. 
dbizziae, Tachardia. 

(HbodaveUu8, Crambus. 
albofasciaria , Zamacra. 
albofioccom, Akurodes. 
albohirta , Lepidiota. 
albomaculatum, Isosoma, 
albopunctatus, ArveMus. 

Alcides aschanticus, on cacao on 
Belgian Congo, 79. 

Alcides biibo (Agathi Weevil), food- 
plants and opposition of, in 
Madras, 47. 

Alcides erroneus, on cacao in Bel- 
gian Congo, 79. 

(C569) 


Abides theobromae, on cacao in Bel- 
gian Congo, 70. 

alaphron, Hypsa. 

Alcohol, in formulae for spray 
against Eriosoma lanigerum , 471 ; 
in bait-traps for vine-moths, 375. 

Aldabra, beneficial ScoKid wasps 
in, 375. 

aJdabricus, Aspidiotw. 

Alder (Ainu#), pests of, in Britain, 
41, 279 ; food-plant of Hdlisidcfa 
maculata in Canada, 122; Xylo- 
terus domestieu8 on, in Germany, 
8; peats of, in Norway, 284; 
Co88us CO 8 SU 8 on, in Sweden, 149 ; 
pests of, in U.S.A., 11, 12, 242, 
372, 397, 422, 551. 

Alder, Black, Lymantria dispar on, 
in Japan, 176. 

Alder, Paper-leaf (see Ainu# tenui- 
folia). 

Alder, White (see Alnus rhombi- 
folia). 

Alder Flea-beetle (sec Haltica bi- 
marginata). 

alecto, Ghaerocampa. 

Ale8ia geisha , predaceous on Aphis 
gossypii in Nyasaland, 70. 

Aktia luridula (Cotton Caterpillar), 
control of, on cotton in Barbados, 
394. 

Aleurites cordala, pests, of, in Japan, 
236. 

Aleurocanthus woghimi (Black Fly 
of Citrus, Spiny Citrus Whitefly), 
bionomics and control of, in 
Cuba, 379, 392 ; measures against 
in Jamaica, 530. 

Akurochiton aeeris. on plane in 
Italy, 143. 

Aleurodes (Whiteflies), on sugar- 
cane in Australia, 387 ; inter- 
cepted on citrus in California, 
450 ; natural enemies of, on 
mulberry in Formosa, 174, 175; 
on citrus in Japan, 26 ; inter- 
cepted on palms in Porto Rico, 
485 ; in U.S.A., 248, 370, 388, 
505; ants associated with, 248; 
not disseminating mosaic disease 
of tobacco, 545. 

Aleurodes albofloccosa, sp. n., on 
Banksia in Australia, 475. 

Aleurodes atrbpkx, in Australia, 475. 

Aleurodes brassieae , on cabbages in 
Britain, 508. 

Aleurodes mbifera (see THdteUrodes 
oitri). 4 _ • 

Aleurodes vaporanorum, in Aus- 
tralia, 475 ; control 0^ on toma- 
toes in Britain, 508. 

Aleurodicus cocois ( destructor ) (Coco- 
nut Whitefly), oo^trol of, on 
coconuts in Philiippmes, 24. 

akurodis, Euryisohia. 
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Aleurothrixus floccosus (Flocculent 
Whitefly), on citrus in Florida, 
473. 

Aleurothrixus howardi (Woolly 
Whitefly), on citrus in Florida, 
473. 

Alfalfa Caterpillar (see Colias eury- 
tkeme). 

Alfalfa Gall Midge (see Asphondylia 
websteri). 

Alfalfa Looper (see Phytometra 
calif ornica). 

Alfalfa Weevil (see Hyper a murina 
and H. variabilis). 

Algaroba (see Prosopis juliftora). 

Algaroba Bruchid (see Bruchus pro- 
sopis). 

Algeria, Dae-us oleae in, 844; Lon- 
chaea aristella on Ficus pseudo - 
carica in, 76 ; vegetable pests in, 
32 ; measures against vine pests 
in, 143, 273. 

Allmonotum piceum, on sugar- 
cane in India, 123. 

Allissonotum simile, on sugar-cane 
in India, 123. 

i dliella , Tinea (see Acrolepia assec- 
tella). 

Allograpla obliqua, predaceous on 
Apbids in U.S.A., 164, 218, 

456. 

AUothrombium gymnopterorum, pre- 
daceous on Ghrysomphalus dictyo- 
spermi in Italy, 36. 

Allotria, parasite of Aphis brassieae 
in Britain, 276. 

Allspice, ineffective against clothes 
moths, 532. 

Allyl Alcohol, experiments to deter- 
mine toxicity of, to insect eggs, 

254. 

Almond ( Prunus amygdalus), pests 
of, in California, 252, 450 ; 

Bryobia pratensis on, in Br. 
Columbia, 23 ; food-plant of 
Heliothrips rubrocindus in 
Grenada, 496 ; Argyroploce 
variegana on, in Italy, 173 ; 
control of Aphids on, in Spain, 
55. 

Almond, African (see Terminalia 
eatappa). 

Almond, Ceylon, food-plant of Xyle- 

. borus fomicaXus in Ceylon, 1 28. 

alni, Acronyda. 

Alnu8 (Bee Alder). 

Alnus . glutinosa, C&rythuca per - 
qqndex on, in U.S.A., 372. 

Alnus indica glauca, new Aphid on, 
in Japan, 548. 

Alnus rho'mbifolw (White Alder), 
Agrihts burkei on, in California, 

130. 

Alnus ienuifc&ia (Paper-leaf Alder), 
pests of, in IJ.S.A., 130, 389. 


Aloes, Tincture of,, addition of, to 
sprays against Aphids and stile- 
insects, 470. 
aloeus, Strategus. 
dlopeeuri, OUgoiropus. 

Alopecurus genicutaius, thrips on, in 
Sweden, 145. 

Alpha Naphthol, experiments to 
determine toxicity of, to insect 
eggs, 254. 

Alpme Fir (see Abies lasiocarpa). 
AUophila pometaria (Autumn 
Canker Worm), bionomics and 
control of, in U.S.A., 513, 545 . 
aUemans, Goiosomo; Laemophioeus- 

Scolopendra. 
alternate, Serica. 
altemus , Stauropus. 

AUhaea nudijCora , food-plant of 
Platyedra vilella in Transcaucasia 
and Turkestan, 346. 

Althaea rosea, food-plant of Pectino- 
hora gossypiella in Egypt, 48. 
aeae, Paratetranychus. 

Allica, an invalid name for the 
genus Haltica, 243. 
alutacea , Schistocerca. 
ahearius, Microgaster. 
amabilis , Gryphalus ; Systoles. 
Amara, 96. 

Amarantus, Pachyzancla bipunddis 
on, in St. Vincent, 121. 
Amarantus blitum, Chilo simplex 
hibernating in, in Japan, 234. 
AmararUti8 retroflexus , food-plant of 
of Pyrausta nubilalis in U,S.A,,554. 
Amaryllis, Eumerus strigatus in 
bulbs of, in N. America, 129. 
Amathusia phidippus, a minor pest 
of coconuts in Philippines, 25. 
Amaurosoma a rmillatum, on timothy 
grass in Sweden, 150. 
Amaurosoma flavipes, on timothy 
grass in Sweden, 150. 
ambigua, Hippodamia. 
ambigueUa, Clysia ( Conchylis ). 
ambiguus , PsaHus. 

Amblyteles malacus, parasite of 
Halisidota spp. in Canada, 123. 
Amblyteles nuncius, parasite of 
Euxoa exceUens in Canada, 103. 
Amblyteles subfuscus, parasite of, 
Euxoa excellent in Canada, 103. 
Ambrosia artemisiaefolia, food- 
plant of insect pests in U.S.A., 
420, 528. 

Ambrosia trifida, new scale-insect 
on, in Kansas, 548. 

Ambrosia Fungus, Xyleborus fornp 
catus feeding on, in Ceylon, 434 ; 
bark-beetles feeding on, m -N. 
America, 266, 267. 
ambrosiae, Orthezia. 

Amelanchier (Service- berry), insect 
pests of, in U.S.A., 389, 420. 
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Amel**d**r cfaifoUa, food-plant of 
lepidosapheemEr. Columbia, 361. 

forMnchier canadensis (Shad- 
busb)» food-plant of Saperda 
Candida in U.S.A., 447; new 
Chalcids infesting seeds of, in 
U.S.A., 549. 

amelanchieris, Megastiqmus ; Syn- 
tamaspis. • 

4 meloctonus, parasite of Phytometra 
califomica in N. America, 210. 

4 meloctonus oedemisiae (see Cam- 


America, legislation restricting im- 
portation of coffee seed into 
Dutch E. Indies from, 505. 

a m orica, Central, pests from, inter- 
cepted in U.S.A., 29, 101, 206, 
253, 294, 450, 525 ; fruit-flies of, 
208 ; Pseudomyrma protecting 
acacias from other insects in, 
129 ; Ptychodes trilineaius in, 
101 ; Scapteriscus didadylus in, 
296. 

America, North, miscellaneous pests 
in, 69, 129, 210, 232, 269, 354, 
356, 447, 492 ; beneficial insects 
in, 107, 345 ; beneficial insects 
from, ifitroduced into other 
countries, 270, 352; a partial 

key to the genus Agromyza in, 
328, 529 ; Aphids in, 29, 257 ; 
key to Cephid larvae in, 552 ; 
new Lepidoptera of, 34, 440 ; 
revision of the genus Lygus in, 
233 ; Membracidae of, 222 ; 

food-plants and distribution of 
Bhagoletis fausta in, 419; Thy- 
sanoptera of, 505; economic 

importance of swallows in, 458 ; 
{see Canada and U.S.A.). 

America, South, bionomics and 
distribution of Anastrepha fraier- 
culu8 in, 518 ; Bruchids infesting 
seeds of palms in, 356 ; pests of 
stored cereals in, 548; Ckloro- 
pisca glabra in, 492 ; Icerya 
purchasi not present in, 11 ; 
Iridomyrmex humilis not con- 
sidered a serious pest in, 239 ; 
Membracidae of, 222 ; orchid 
pests from, imported into U.S.A., 
205, 206, 326 ; mole-crickets 
in, 296; Spermophagm sub fas- 
data s in 883. 

American Bladder Nut (see Staphy- 
Ua trifolia). 

American Plum Borer (see Euzo- 
phera semifuneralis), 

americana, Harrisina ; Malacosoma; 
Meromyza ; Plagia ; Schisto- 
cerca. 


amerkanus, PerUitus ; Polistes ; 
Scymnus ; Symydobius ; Syr- 
phus ; Zygoihrips. 

(Cm) 


Ameta&tegia gldbrata (see Taxonus). 

amethystinus, Hylolrupes. 

Amiscegaster rushini, sp. n., para- 
site of Icerya in Australia, 35. 

Ammonia, effective against pests 
of stored tobacco, 223, 224 ; 
allyl alcohol containing, 254. 

Ammonium Salts, addition of, to 
nicotine -paraffin emulsion, 239. 

Ammonium Sulphate, watering of 
plants with, against Aphis brassi- 
cae, 153 ; against Tipula oleracea, 
432 ; more economical against 
wire-worms than soil sterilisa- 
tion, 426 ; experiments with, 
against Xyleborusfornicatus, 434 ; 
for manuring sugar-cane against 
grubs, 139. 

Ammonium Superphosphate, man- 
uring with, ineffective against 
cutworms, 445. 

Ammonium Tartrate, in solution 
for rearing Drosophila , 220. 

Amorphophallus, a useful plant 
against Heliothis obsolete in Su- 
matra, 271. 

Amorphota orgyiae , parasite of Ma- 
lacosoma americana and Eemero- 
campa leucostigma in U.S.A., 493. 

ampelophaga, Ealtka. 

ampelephila, Drosophila. 

Ampelopsis quinquefolia (Virginia 
Creeper), pests of, in U.S.A., 
205, 440, 457, 458. 

Amphiacusta caraibea, a pest of 
seedlings and foodstuffs in Porto 
Rico, 391. 

Amphidasys betularia, on roses in 
Prance, 470 ; on apples in 
Sweden, 149. 

Amphimallus (Rhizotrogus) soletitia- 
lis , on cabbages in Britain, 509 ; 
parasitised by Tiphia femorata in 
Europe, 345 ; food-plants of, 
in Holland, 498, 499 ; in Sweden, 
147. 

ampkimone, Dirphia. 

Amphipyra pyramidea, on roses in 
France, 470. 

Amphiscepa bivittala. (Cranberry 
Vine-hopper), bionomics of, in 
U.S.A., 110, 563. 

Amphorophora ampullata, parasites 
of, in Britain, 276. 

Amphorophora rubi, destroyed by 
fowls in Britain, 58. 

ampUpennis, Distretus. 

ampullata, Amphorophora. 

Amsada lactinea , on mulberfy in 
Formosa, 175. 

Amur Privet (sefe IAgmtrum amu- 
reuse). 

Amy lie Alcohol, in formulae for 
sprays against Apirids and scale- 
insects, 470, 471. 


b2 
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Amyosoma chUonis, parasite of 
rice-borers in Japan, 286. 
Anogrus armatus, parasite of Empoa 
T 08 ae in U.S.A., 243. 

Anagrus flavescens, parasite of 
Stenocranus saccharivorus in Bar- 
bados, 394. 

Anagrus p&rtori, sp. n., in Chile, 

318. 

Ananassa saliva (see Pineapple). 
Anaphe infrada, parasites of, in 
Uganda, 52. 

Anaphothrips obscurus (Grass 
Tnrips), on grasses in Maryland, 
34. 

Anar. da UneateUa (Peach Twig 
Borer), control of, on peaches in 
California, 98 ; danger of con- 
fusing, with Cydia molesta in 
U.S.A., 874. 

Anarta myrtUli, parasitised by Mi- 
croplitis rurieola in Britain, 

382. 

Anasa tristis (Squash Stink Bug), 
effect of nicotine on, in Missouri, 

127. 

anastmii, Pheidole. 

Anmtatus aristotclca, parasite of 
Torbia viridissima in Australia, 
387. 

Anastalus bifasciatus, introduction 
of, into Connecticut against Ly- 
mantria dispar , 459 ; parasite of 

S 'psy and brown- tail moths in 
aine, 178, 179; parasite of 
Lymaniria dispar in Spain, 113. 
Anastrepha fraterculus , bionomics, 
control and distribution of, 518 ; 
measures against, on mango in 
Porto Rico, 392. 

Analis quinquedocimpundata, pre- 
daceous on Aphids in Canada, 
330. 

Anatrachyntis coriaceUa, on cotton 
in Nyasaland, 70. 
anchora, Gaurax. 
anchor ago, Stiretrus. 
anchorcuis, Ischnotrachelus, 
ancilla, Dirphiphagm ; Frontina. 
Ancylis comptana (Strawberry Leaf- 
roller), bionomics and control of, 
in U.S.A., 196, 229, 387. 

Ancylis nubeculcma , in orchards in 
Canada, 559. 

Ancyhlomia chrysogra/pheUa, in In- 
dia, 124. 

ancylus, Aspidiotus. 

Andraca bipunctata (Cluster Cater- 
pillar), on tea in India, 187, 474. 
andreae, Dysdercu$. 

Andres-Maire Trap, use of, for 
cutworms, 182. 

Andricus fecundatrix , use of galls 
of, for medidine, 244. 
androgens, Papilio. 


Andropogon nmrvcabus, m a shelter- 
trap for HaUica ampdophaga in 
Algeria, 142; Monocphora W- 
cincta on, in Cuba, 392. 


Aneristus ceroplastae, Prococcopha, 
gus orientaUs erroneously re- 
corded as, in Hawaii, 352. 
Angelica polymorpha, new Aphid on 
in Japan, 548. 

Angelica Root, ineffective against 
clothes moths, 582. 

Angitia , parasite of OcleopUra 
fuseedineUa in Sweden, 94. 
Angitia disco-oceUettae, parasite of 
Gelcchia confu&ella in U.S A 
484. 

Angilia heUulae (see A. Polynesia!, is), 
Angitia plutcUac (see A . -polynesia. 
lis). 

Angitia polynesialis, parasite of 
PhtteUa maculipennis in Hawaii 
and U.S.A., 351. 

Angonmois Grain Moth (see Sito- 
troga ccrcaleUa). 

Angulated Froghopper (see Lepy- 
ronia quadrangularis). 
cmgulatus, Paehyrhizw . 4 
angttlicomis, Agromyza .* 
angustatus, Calocoris ; Uylasks ; 

Nysius (see N. ericae). 
angustipennis, Mdanoplus, 
angustus, Syrapherobius. 

Ania limbata, Paraealocoris hawleyi 
predaceous on, in U.S A., 109. 
Anisandrus dispar Jsee Xyleborus). 
Aniseed, Anobium in, in India, 123. 
Anisoplia austriaea, infested with 
Metarrhizium anisopHae in Rus- 
sia, 878. 
annexa, Fdtia. 
onnosus, XylotrecliU8. 
annularis , Polistes. . 
annulalum, Tragidion 
annulatus, Plagiognathus 
annulicomis, Haliomorpha. 
annulipes, Eriocampoides. 

Anobium (Pin-hole Borer), in- 
sures against, in timber in Aus- 
tralia, 390; in stored seeds in 
India, 123. 

Anobium abietis, in forests in 
Norway, 283. 

Anobium domesticum, measures 
against, in furniture in Britain, 

160. 

Anobium, paniceum, infesting cori 
ander and caraway seed in 
Sumatra, 282. , 

Anobium striatum , narasitised by 


Spathim pedesiris in Prance, 
477 ; injuring buildings in Sweden, 
147. . . n 

Anoccia (Nippolachnus) pw, 0 
pear in Japan, 548. 
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in India, 128 ; on no© in 
Duteh E. Indies, 447 ; paiasites 
of, in Java, 845. 

Anomda aniiqua, on sugar-cane in 
Australia, 165, 186, 294. 

Anoviala atrovirenSy food-plants of, 
in Dutch E. Indies, 860, 447. 

Aikwwj la auitrahHae (see A. anti- 
qua). 

Anomola bimotata, bionomics of, in 
Kansas, 207. 

Awmda denuda, on cacao in 
Belgian Congo, 79. 

Anoiruda orientalis, establishment of 
parasites of, in Hawaii, 275, 
345 ; parasitised by Elis in 
Japan, 345. 

anmaleUa, Neptkula. 

Anomalipus plebeius, on potato in 
Rhodesia, 337. 

Anmalon dreumflexum, natural 
enemy of Dendrolimus pini in 
Prussia, 409. 

Awmis erosa (Okra or Mallow 
Caterpillar), bionomics and dis- 
tribution of, in U.S.A., 108. 

anomocerus, Trichothrips. 

Anona muncata (Sour-sop), food- 
plant of Eelopeltis in Java, 232 ; 
scale-inscots on, in Seychelles, 
376 ; Tachardia decor ella on, in 
Uganda, 86; Geratitis rosa on, 
in Zanzibar, 128. 

Anona reticulata (Custard Apple), 
scale -insects on, in Seychelles, 
376 ; pests of, in Uganda, 52. 

Anona squamosa (Custard Apple), 
scale-insects on, in Seychelles, 
376. 

c monae , Aspidiotus subsimilis. 

Anoplocnemis phasiana, on dadap 
in Ceylon, 539. 

Anoplognathus boisduvati, on sugar- 
cane in Australia, 166 ; parasites 
of, in Queensland, 496. 

Anoxia villosa, parasitised by Scolia 
interrupts in Europe, 345. 

ansei, Aspidiotus. 

anselli, T ragocephala. 

anknnatum, Callidium. 

antennatus, Gyllene. 

Antestia lineaticollis, on coffee in Br. 
East Africa and Uganda, 15, 51, 
52. 

Antestia orbitdlis var. faceta (see A . 
lineaticollis). 

Antestia variegata , A. lineaticollis 
treated as a variety of, 16. 

Anthemis tindoria, Aphis helkhrysi 
on, in Europe, 420. 

Anthocoris sylvestris, attacking dead 
Capsids in Britain, 280. 

Antholyssa aetkiopka , as a shelter- 
trap for Haitica ampdophaga in 
Algeria, 142. 


Anthomyia ceparwm (see UyU-myia 
antigua). 

Anthomyia perskorum, Anastr&pha 
fratercuhis erroneously recorded 
as, in Argentina, 518. 

Anthomyia polygoni, on Polygonum 
in Switzerland, 368. 

Anthomyia radicum, on beans in 
Switzerland, 368. 

Anthomyiida^, key to sub -families 
of, in Canada, 103. 

Anthonomus bmgnatus, intercepted 
in Prunus sargenti in U.S.A., 206. 

Anthonomus grandis (Cotton Boll 
Weevil), 39 ; not present in 
California, 97 ; danger of intro- 
duction of, into S. Carolina, 160 ; 
bionomics and control of, in 
U.S.A., 17, 247, 452, 483, 566 ; 
legislation against, in U.S.A., 
176. 

Anlhonomu8 grandis var. thurberiae, 
legislation against, in California, 

176. 

Anthonomus pomorum (Apple Blos- 
som Weevil), bionomics of, in 
Britain, 58, 280 ; destroyed by 
sparrows in Holland, 499 ; on 
pear in Italy, 143; in Sweden, 
148 ; in Switzerland, 367. 

Anthonomus quiulrigibbus (Apple 
Curculio), on apples in Canada, 
84. 

Anthonomus rubi , on strawberries 
in Britain, 509 ; on roses in 
France, 469; on raspberries in 
Norway, 286 ; on raspberries 
and strawberries in Sweden, 148. 

Anthonomus signatus (Strawberry 
Weevil), bionomics and control 
of, in U.S.A., 229, 372, 482. 

Anthores leuconotus (White Coffee 
Borer), control of, on coffee in 
Africa, 15. 

Anthothrips, in N. America, 506. 

Anlhoxanlhum odoratum, Sipha 
graminis on, in Britain, 170. 

anihr acinus, Bracon. 

Anthrax lateralis, parasite of Gele- 
chia confuseUa in U.S.A., 464. 

Anthrenus scrophulariae , infesting 
carpets etc. in U.S.A., 533. 

Anthrenus verbasci, measures 
against, in Connecticut, 457. 

Anthriscus silvestris, Pkytoecia 
cyUndrica on, in Sweden, 94. 

antiqoni, Pulvinaria. 

Antigua, insect pests and t-heift con- 
trol in, 210. 

Antilles, Anastrepha j rater cuius oc- 
curring in, 518. 

Antimony Sulphide, experiments 
with, against Eeiiothis virescens, 
214. * 

antiopa, Vanessa. 
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antiqua, Anomala ; Hylemyia ; 
Orgyia (Notolophus) ; Bhacodi- 
neura. 

Antler Moth (see Charaeas graminis). 

antonii , Helopeltis. 

Antonina bambuaae, on bamboo in 
Seychelles, 68. 

Antonina erawi, intercepted on 
bamboo in U.S.A., 206. 

Ants, habits of, in Br. Guiana, 885, 
386 ; economic importance of, 
in Germany, 411; on coffee in 
Porto Rico, 104 ; XJstulina 
zonata spread by, in Malaya, 
277 ; possible relation of Eleodes 
tricostata to, in Texas, 494 ; 
beneficial and injurious species 
of, in U.S.A., 248 ; associated 
with Aphids and Coccids, 104, 
129, 168, 170, 209, 248, 313, 321, 
376, 386, 414, 481, 497 ; methods 
of destroying, 12, 13, 97,' 142, 
404, 457, 492; natural enemies 
of, 57, 134; destroying other 
insects, 20, 129, 237“ 239, 248, 
299, 409, 459, 461 ; intercepted 
in quarantine, 206, 476, 485 ; 
baits for, 314, 461 ; poison-baits 
not satisfactory for, 487. 

Ants, Acrobat (sec Cremastogaster). 

Ants, Argentine (see Iridomyrmex 
humilis). 

Ants, Black Cacao (see Doliehoderus 
bitubemdatus). 

Ants, Brown (see Solenopsis gemi- 
nata). 

Ants, Coffee Shade (see Myme- 
lachista ambigua ramuhrum). 

Ants, Fire (see Solenopsis geminata). 

Ants, Gramang (see Plagiolepis 
longipes). 

Ants, House (see Pheidole pundit- 
lata). 

Ants, Leaf-cutting (sec Atta). 

Ants, Pharaoh’s (see Monomorium 
pharaonis). 

Ants, Red-legged (see Camponoius 
rujipes). 

Ants, Small House (see Mono- 
morium pharaonis). 

AntB, White (see Termites). 

Ants, Yakman (see Eeiton burcheUi). 

Anuraphis farfaraj, food-plants of, 
in Sweden, 146. 

Anuraphis versicae-niger (Black 
Peach Aphis), on peaches in 
U.S.A., 213, 231. 

anxki, Lachnosterno: 

anxius, Agrilus. 

Anystis ag\lis, pie dace ous on Eu- 
cosma ocellana in Quebec, 64. 

aomoriensis, Mieroplitis. 

Aonidia lauri. on laurel in Italy, 

143. 

aonidum, Chrysomphakis. 


Apamea testaeea (See Lup&rina). 

Apanteles, parasite of Cnrphis uni- 
puncta etc. in Australia, 337 - 
parasite of Tortrix ceraskorana 
in Canada, 507 ; possible con- 
nection between Microsporidiau 
parasites of Pieris brassicae and 
m France, 190. 

Apanteles africanus, parasite of 
Anapke infrada in Uganda, 52. 

Apanteles chilocida, parasite of rice- 
borers in Japan, 286. 

Apanteles cominus, parasite of Coleo- 
pkora fuscedinella in Sweden, 94, 

Apanteles gelechiae , parasite of Gele- 
ckia confusella in U.S.A., 464. 

Apanteles glomeratus , parasite of 
Pieri8 brassieae in France, 191 
461. 

Apanteles koplites, parasite of Bye- 
tiscus betulae in Europe, 172. 

Apanteles hyphantriae, parasite of 
Hyphantria cunea in Connecticut 

456. 

Apanteles hyslopi, parasite of Phy. 
tometra californica in N. America. 

210 . 

Apanteles laeteicolor , colonisation 
of, in Canada, 84; parasite of 
gipsy and brown -tail moths in 
U.S.A., 178, 179, 456, 459, 511- 
513. 

Apanteles longicmidis, parasite of 
Argyroploce variegana in Italy, 

173. 

Apanteles mesoxanthus , sp. n., para- 
site of Coleophora fnscedinelh 

in Sweden, 94. 

Apanteles pinicola, parasite of 
Tatra spp. in Britain, 332. 

Apanteles simplicis, parasite of 
rice -borers in Japan, 236. 

Apanteles sodalis, parasite of Coleo- 
phora fuscedinella in Sweden, 94. 

Apanteles xanthostigma, parasite of 
Coleophora fmcedinella in Sweden, 
94. 

Apantesis arge, on cotton in U.S'.A., 
247; percentage of males of, 
taken at light -traps in U.S.A., 487. 

Apantesis vittata, percentage of 
males of, taken at light -traps in 
U.S.A., 487. 

Apate francisca, in coffee in Porto 
Rico, 104. 

Apate indistinda, in coffee m 

Uganda, 51. 

Apate monaeha, in cacao in Belgian 
Congo, 79 ; in zinzelats in Syna, 
50 ; in coffee in Uganda, 51. 

Apatela aurieoma (Dagger Moth), 
intercepted in U.8.A., 206. 

Apatela hasta, probably parasitised 
by Apantdes laeteicolor m U.b.A. 
512. 
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AmOttftov waeulivenirift predaceous 
cn PJ' "‘ Aoeoris hawleyi in U.S.A., 

Anhcmomm parasite of Perrisia 
? -acdnU in U.S.A., 553. 

Aphelin us, parasite of Leucaspis pint 
in Argentina, 318. 

AvheUnve bovelli, parasite of Chry- 
smphalus didyospermi in Bar- 
bados, 448. 

Ankelimx ckrysomphah, parasite of 
Chmomphcdua dictyospermi in 
Italy and Spain, 9, 36, 113. 

Aphelw m macuMcomis, parasite of 
scale-insects in Spain, 113. 

Aphelinus mytilaspidis, parasite, of 
scale-insects in Spain, 113. 

Aphelinus ( Prospaphdinus ) silves- 
trii, parasite of Ckrysomphalus 
didyospermi in Italy and Sicily, 
9, 36. 

Aphelopus theliae, sp. n., parasite 
of Thdia bmaowaia in New 
York, 363. 

Aphidius, enemy of Aphids in 
■Argentina, 818 ; parasite of Aphis 
hold in Britain, 276. 

Aphidius polygonaphis, parasite of 
Aphids in U.S.A., 164, 455. 

Aphidius ribis, parasite of Myzus 
ribis in Britain, 276. 

aphidivorum, Pachyneuron. 

Aphidoletes, predaceous on Chaito- 
phorus negundinis in U.S.A., 164. 

Aphids, measures against, 11, 12, 
13, 41, 42, 55, 60," 97, 98, 118, 
213, 229, 238, 258, 314, 340, 
389, 413, 423, 432, 435; natural 
enemies of, 27, 34, 46, 70, 99, 
105, 107, 119, 131, 134, 136, 

164, 168, 213, 215, 241, 242, 247, 
276, 290, 299, 317, 318, 330, 

351, 352, 413, 415, 429, 455, 456, 
488, 492 ; classification and new 
species of, 45, 47, 130, 146, 170, 
209, 243, 257, 298, 361, 372, 

417, 420, 473, 501, 547, 548 ; 

ants associated with, 129, 170, 
209, 248, 318, 376, 481 ; dis- 

seminating plant diseases, 453, 
480, 545 ; migrations of, 158, 
416; action of salivary secretion 
of, on plant cells, 6 ; immunity 
of hybrid between Eudanea mexi- 
cana and 7,ea indentata to attacks 
of, 30; ou tobacco in Ceylon, 
523 ; in Canada, 255 ; on al- 
monds in Spain, 55 ; in Sioily, 
514; food-plants of, in U.S.A., 
371, 413, 479; intercepted on 
rose, etc. in California, 293, 450, 
525 ; intercepted in Hawaii, 89, 
476; intercepted in Philippines 
from Japan, 25 ; intercepted in 
Porto Rico, 485. 


Aphtochaeta pygmaea, on pumpkins 
in Sweden, 150. 

Aphis abietina (see Myznphis). 

Aphis t (wetoscu *, food -plants and 
distribution of, 209. 

Aphis avenae, Auct., method of 
distinguishing A. pseudo avenae 
from, in Maine, 243. 

Aphis avenae, F., synonym of 
Siphonaphis (Aphis) padi , 47 ; 
A. prunifoliae erroneously re- 
corded as, 47, 298. 

Aphis bakeri (Clover Aphis), bio- 
nomics and control of, in U.S.A., 
212, 399, 416, 420. 

Aphis bauhiniae, sp. n., on Bauhinia 
in Egypt, 209. 

Aphis brassicae (see Brevicoryne). 

Aphis brevis (see A. crataegifoliae). 

Aphis buddleiae, sp. n., on Buddleia 
madagaseariensis in Egypt, 209. 

Aphis cardui (Green Plum Aphis, 
Long-beaked Thistle Aphis), on 
Carauus in Br. Columbia, 361 ; 
bionomics of, in U.S.A., 213, 
417 ; A. prunifoliae not a syno- 
nym of, 47. 

Aphis cephalicola (see A. bakeri). 

Aphis cerasi , ou cherries in Norway, 

285. 

Aphis cerasifoliae (Choke-cherry 
Aphis), oil choke-cherry in Br. 
Columbia, 361 ; bionomics of, 
on cherries, etc. in U.S.A., 213, 
241, 417 ; possibly identical 

with Siphonaphis (.1.) padi , 47, 
417. 

Aphis chinensis, placed in genus 
Melaphis, 45. 

Aphis citri, on orange in Uganda, 51. 

Aphis citricola, on citrus in Japan, 

548. 

Aphis cornifoliae , on Cornus in 
Maine, 241. 

Aphis cratacgi (see Bent atm). 

Aphis crataegifoliae (Long-beaked 
Clover Aphis, Thorn-leaf Aphis), 
food-plant s of, in U.S.A. , 212, 420. 

Aphis dahliae (see A. rumicis). 

Aphis durantae, sp. n., on Durant a 
in Egypt, 209. 

Aphis duranti, sp. n., food-plants of, 
in Lahore, 473. 

Aphis fabae, on beans in Italy, 143. 

Aphis ficus, sp. n., on Ficus syco- 
morns in Africa, 209. 

Aphis gattarum, synonym of Crypto - 
siphum artemisiae, 170. 

Aphis gossypii (Cotton or Melon 
Aphis), naturalenemiesof, in Trop- 
ical Africa, ofe, 70? food-plants 
of, in Japan, 548 ; on cucumbers 
in Sweden, 146 ; bionomics and 
control of, in U.S.A., 194, 195, 230 
247, 267, 418, 4WU S66. 
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Aphis frvssuUtnae (Gooseberry 
Aphis), destroyed by fowls in 
Britain, 58 ; on ourranta in 
Germany, 6 ; in Sweden, 148. 

Aphis helichrysi, food-plants of, 
in Europe and U.S.A., 420. 

Aphis held, parasites of, in Britain, 
276. 

Aphis houghtonensis , on currants 
and gooseberries in U.S.A., 213. 

Aphis %daei (Raspberry AphiB), in 
Switzerland, 367. 

Aphis japonic a, sp. n., on apple in 
Japan, 548. 

Aphis Icoehi (Rosy Aphis), con- 
trolled by lime-spraying in Bri- 
tain, 425. 

Aphis maiditadicis (Corn Root 
Aphis), on cereals in U.S.A., 14, 
29, 248, 481, 527. 

Aphis maidis (Com Leaf Aphis, 
Maize Aphis), on maize in N. 
America, 29, 194 ; attacked by a 
Syrphid fly in St. Vincent, 121. 

Aphis mali (see Aphis pomi). 

Aphis mdlifoUac (Blue Aphis, Rosy 
Apple Aphis), in Britain, 67, 58, 
508; on apples in U.S.A., 212, 
298, 413, 417 ; migrations of, 417. 

Aphis malvoides, sp. n., food- 
plants of, in Lahore, 473. 

Aphis marutae (see A. helichrysi). 

Aphis mathiolae, sp. n., on orna- 
mental plants in Egypt, 209. 

Aphis mathiolellae , sp. n., on orna- 
mental plants in Egypt, 209. 

Aphis medicaginis (Bur-clover 
Aphis), food-plants of, in Cali- 
fornia, 384; food-plants of, in 
Japan, 548 ; a minor apple pest 
in U.S.A , 212. 

Aphis myosciidis (see A. helichrysi). 

Aphis neomcxicamis, on currants 
and gooseberries in U.S.A,, 213. 

Aphis padi (see Svphonaphis). 

Aphis persicae, on peach in Italy, 
143, 

Aphis persicae-niger (see Anuraphis). 

Aphis pUdanoides (see Drepwnosi- 
phum). 

* Aphis pheidole , associated with ants 
in Rnodesia, 209. 

Aphis piraria , on pear in Italy, 143. 

Aphis pomi (Green Apple Aphis), 
bionomics of, in Britain, 58, 247, 
508 ; on apple in Canada, 558 ; 
measures against, on apples in 
Prance, 442 ; food-plants of, in 
Japan, 548; on apples ami 
pfonig in Norway, 285 ; control 
of, in Sweden, «6 ; on apple in 
Switzerland, 887 ; bionomics and 
control of, on apples and pears 
im U.S.A., 11 1-1 If, 218, 881, 273, 
458 ; A, p*jvmtU+ allied to, 209. 


Br ' 

Aphis pntni, on plums in Britain 
58, 508. 

Aphis prunieUa, sp. n., on plu m 
Br. East Africa, 200. 

Aphis prunifoUae (Apple Grain 
Aphis), migrations of, in U.S.A. 
47, 298, 416; erroneously rc '! 
corded as Siphonaphis (A.) 
(avenae), 47, 298. 

Aphis pseudoavenac , sp. n., food, 
plants of, in Maine, 243. 

Aphis pseudobrassicae (see Sipho. 
coryne). 

Aphis pyrastri, on pear in France 
442. 

Aphis pyri , on pear in France, 442 ■ 
on pear in Switzerland, 267. * 

Aphis pyri, Koch (see Anuraphis 
farfarae). 

Aphis ribis , on currants in Germany, 
6; on currants in Italy, 143! 
on currants and gooseberries in 
U.S.A., 213. 

Aphis rosae, on rose in Italy, 143 ; 
in Norway, 286. 

Aphis rumicis (Bean Aphis, Dock 
Aphis), food-plants of, in Britain, 
508 ; on Rumex crispus in 
Japan, 548 ; on beans and beet 
in Sweden, 146 ; in Switzerland, 
367 ; on dahlias in Uganda, 
209; bionomics of, in U.S.A., 
212, 413, 418, 417. 

Aphis saeckari (Sugar-cane Aphis), 
attacked by a Dipteron in Aus- 
tralia, 387. " 

Aphis saliceU, on willow in N, 
America, 257 ; on willow in 
Britain, 41 ; A. theobddi er- 
roneously recorded as, 257. 

Aphis scdicieola (see A. scUiceti). 

Aphis salviae, on sage in Switzer- 
land, 367. 

Aphis sambuci, on elder in Britain, 
276. 

Aphis sanbomi (Green Gooseberry 
Aphis), on currants and goose- 
berries in U.S.A., 213. 

Aphis sensoriaia , sp. n., on Arne- 
lanchier in U.S.A., 420. 

Aphis setariae (Rusty Plum Aphis), 
bionomics of, in U.S.A., 212, 417. 

Aphis siphondla, sp. n., on Japanese 
pear in Japan, 548. 

Aphis somei , sp. n., food-plants 
of, in Japan, 548. 

Aphis sorbi, on apple in Canada, 
361, 558; on apple in Norway, 
285; on apple in Switzerland, 
867; bionomics and control of, 
inU^A., 118-118.878, 458. 

Aphis epi nmlesa, sp. on cherry 
in Japan, 548. 
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Umtrids, sp. n., on Tamarix 
m Egypt, 209. 

fates ihaiietriy sp. n., on Thalic- 
trwn minus in Japan, 548. 

Aphis thoobaldi, sp. n., erroneously 
recorded as A. sdtioeti in N. 
America, 257. 

\phis various (Variable Currant 

Aphis), on currants anti goose- 
berries in U.S.A., 218. 

Aphis viburnicda, notes on, on 
Viburnum in U.S.A., 420. 

Aphis xylostei (see Siphocoryne). 

Aphis zizyphi, sp. n., on Zizyphus 
spinachnsti in Egypt, 209. 

Aphis, Apple Gram (see Aphis 
prunifohae ). 

Aphis, Apple Woolly (see Eriosoma 
Irmigerum). 

Aphis, Bean (see Aphis rumicis). 

Aphis, Beet (see Pemphigus betae). 

Aphis, Black Cherry (see Myzus 
eerasi). 

Aphis, Black Peach (see Anuraphis 
pertsicae-niger). 

Aphis, Blue (see Aphis malifoliae). 

Aphis, Clover (see Aphis bdkeri). 

Aphis, Corn Leaf (see Aphis matdis). 

Aphis, Corn Root (see Aphis maidi- 
radicis). • 

Aphis, Currant (see Myzus ribis). 

Aphis, Eastern Grape (see Macrosi- 


Aphis, Grain (see Macrosiphum 

granarium). 

Aphis, Green Apple (see Aphis 

pomi). 

Aphis, Green Peach (see Myzus 

per8icae). 

Aphis, Green Plum (see Aphis 

cardui). 

Aphis, Ilop (see Phorodon humuli). 

Aphis, Indian Mustard (see Sipho- 
eoryne mdobrassicae ). 

Aphis, Mealy Plum (see Syalop- 
terns arundinis ). 

Aphis, Melon (see Aphis gossypii). 

Aphis, Norway Maple (see Chaito- 
phorus lyropicta). 

Aphis, Oat (see Siphonaphis padi). 

Aphis, Parsley (see Rhopalosiphum 
capreae). 

Aphis, Peach (see Myzus persicae). 

Aphis, Pear Woolly (see Eriosoma 
pyricola). 

Aphis, Pink and Green Potato (see 
Macrosiphum sdanifolii}. 

Aphis, Potato (see Macrosiphum 
solmifoUi and Rhopalosiphum 
solani). 

Aplus, Punjab Rose (see Macrosi- 
phum rosaeiformie). 

Aphis, Raspberry (see Aphis idoei). 

Aphis, Reddish-brown Plum (see 
Rhopalosiphum nym phaea e). 


Aphis, Rosy (see Aphis kochi). 

Aphis, Rosy Apple (see Aphis 
malifoliae). 

Aphis, Rusty Plum (see Aphis 
setariae). 

Aphis, Spinach (see Myzus persi - 
cat). 

Aphis, Spring Grain (s?c Toxoptera 
graminum). 

Aphis, Sugar-cane (see Aphis sac- 
chan), 

Aphis, Tea (see Toxoptera 
coffeae). 

Aphis, Turnip (see Siphocoryne 
pseudo brassicae ) . 

Aphis, Walnut (see Ghromaphis 
juglandicola). 

Aphis, Woolly Apple (see Eriosoma 
lanigerum) 

Aphis, Woolly Pear (see Eriosoma 
pyricola). 

Aphis, Yellow (see Siphajlava). 

Aphis, Yellow Clover (see GaUip - 
terns ononidis). 

Aphodius, experimentally infested 
with Metarrhizium anisopliue in 
Porto Rico, 378. 

Aphrophora auropilosa, a minor pest 
of mulberry in Formosa, 174. 

Aphrophora paralUla, on Scotch 
pine in Maine, 11, 12. 

Aphrophora guadrinotata, in Maine, 

11 . 

Aphrophora saralogensis. on pine in 
Maine, 11. 

Aphycus coccidiphagus, sp. n., para- 
site of Rhizococcus in Australia, 

35. 

Aphycus flavidulus var. caridei, n., 
parasite of scale-insects in Argen- 
tina, 428. 

Aphycus flavidulus var. nigra, n., 
parasite of scale-insects in Argen- 
tina, 428. 

Aphycus flams, parasite of Chry- 
somphalus dictyospervii in Spain, 

113. 

Aphycus hesperidum, parasite of 
Chrysomphalus dictyospermi in 
Italy and Spain, 9, 36. 

Aphycus pinicola , parasite of 
Ghionaspis pinifoliae in Spain, 
113. 

apiata, Epiglaea, 

apicalis, Nephotettix ; Triclistus. 

apiformis, Acgeria (Sesia). 

Apion, doubt as to injurious effect 
of, on clover in Russia, 65. , 

Apion apricans, measures against, 
on clover in Britain, 327 ; on 
spruce in Sweaen, 147. 

Apion fiavipes, probably on spruce 
in Sweden, 147. 

Apion trifolii, fodfl-plants of, in 
Britain, 509. 
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Aporia crataegi, on apples in Nor- 
way, 285; food-p ints of, in 
Sweden, 148; in xiumania, 409; 
intercepted on fruit-tree seedlings 
in U.S.A., 205. 

appendiculata, Pridiphora ( Nema - 
tus) (see P. paUipes). 

Apple, Aphis pomoneUa on, in Br. 
East Africa, 209 ; measures 
against Cydia pomoneUa on, in 
S. Africa, 324, 358; legislation 
respecting importation and re- 
moval of, in S. Africa, 358 ; 
pests of, and their control in 
Britain, 58, 117, 159, 238, 247, 
278-280, 281, 436, 508, 509, 
510; pests of, and their control 
in Canada, 23, 24, 53, 54, 61, 82, 
84, 122, 162, 165, 329, 331, 361, 
364, 558, 559, 5S0, 561; mea- 
sures against Cydia pomonell i on, 
in Cyprus, 383 ; pests of, in 
France, 73, 113, 191, 280, 411, 
442, 471 ; Stcphnnitis pyri on, 
in Europe, 342 ; Syniomnspie 
spp* on, in Central Europe, 343 ; 
pests of, in Holland, 36, 499 ; 
pests of, in Italy, 143, 173, 366 ; 
pests of, in Japan, 403, 502, 
504, 543; pests of, in Norway, 
285 ; Phycitids intercepted in 
seeds of, in Porto Rico, 485 ; 
pests of, in Sicily, 256, 295 ; 
pests of, in Spain, 55, 444, 514; 
pests of, in Sweden, 145, 146, 
147, 148, 149, 150, 151, 286; 
pests of, in Switzerland, 367 ; 
pests of, and their control in 
U.S.A., 19, 21, 22, 34, 47, 53, 98, 
99, 112, 205, 207, 212, 230, 234, 
243, 267, 290, 298, 300, 309, 311, 
312, 340, 341, 369, 371, 373, 413, 
416, 417, 420, 423, 447, 452, 457, 
458, 459, 468, 489, 528, 551 ; 
pests intercepted on, in U.S.A., 
101, 197, 205, 253, 450 ; measures 
against pests of, in New Zealand, 
553 ; principal Aphids infesting, 
298, 413, 416, 417 ; bionomics of 
Capsid bugs on, in Britain, 278- 
280, 281 ; bionomics of Eriosoma 
lanigerum on, 311, 312 ; effect 
of potassium cyanide on, 433 ; 
effect of lead arsenate sprays on 
fruit of, 467. 

Apple, Custard {see Anona reticu- 
lata). ' 

Appla, Mammee (see Mammea 
americana). 

Apple, Northern Jpy, immune to 
attacks of Eriosoma lanigerum in 
U.S.A., 312. 

Apple Aphis, Green (see Aphis pomi). 

Apple Aphis, R<$sy (see Aphis kochi, 
A. mmfoliae and A. sorbi). 


Apple Blossom Weevil (see AnQuy. 
nomus pomorum). 

Apple Capsid (see Plesiocoris rum- 
colli8). 

Apple Curculio (see AntK&rumus 
quadrigibbus). 

Apple Ermine Moth (see Bypono- 
meuta maUneUus). 

Apple Grain Aphis (see Aphis 
prunifoliae). 

Apple Leaf hopper (see Empoasca 
maU). 

Apple Leaf-mining Case-bearer (see 
Coleophora volclcei). 

Apple Leaf Skeletoniser (see Canar - 
sia hamm&ndi). 

Apple Maggot (see Bhagoletis porno- 
nella). 

Apple Pith Moth (see Blastodacna 
atra) 

Apple Scab, control of, in Canada 

54, 64, 362. 

Apple Skeletoniser (see Tlmero- 
phila pari ana) 

Apple Stem Piercer (see MagMis 
barbicomis). 

Apple Sucker (see PsyUa mali). 

Apple Tent Caterpillar (see Mala- 
cosoma americana). 

Apple Woolly A ftliis (see Eriosoma 
lanigerum). 

Apple Worm (see Cydia pomonclla). 

approximate, Pmodes. 

apricans, Apion ; Bupreslis 

Apricot {Prunus armeniaca), Cydia 
pommella on, in S. Africa, 324; 
Bryobia pratemis seldom attack- 
ing, in Br. Columbia, 23 ; pests 
of, in Egypt, 50, 209 ; Stcpha- 
nitis pyri on, in Europe, 342; 
F.urytomid grub in seeds of, in 
India, 124; Argyroploce vane- 
gana on, in Italy, 173 ; Pardalas- 
pis quinaria on, in Rhodesia, 
208 ; measures against RhyncHtes 
bacchus infesting, in Sicily, 295 ; 
pests of, in U.SA., 218, 369, 
373, 389, 450. 

Apricot, Japanese (see Prunus 
mume). 

Apriona rugicollis, measures against, 
on mulberry in Formosa, 175. 

Ap-rostocerus nor ax, parasite of 
Macromphalia dedecora in Chile, 

428. 

Aprostocetus strobilanae, a more 
effective parasite of Perrisia. strobi 
than Platygaster contorticornis in 
Sweden, 91 ; probably a parasite 
of Torymus azure us, 333. 

Apterotrix dubia, sp. n., parasite ot 
Fiorinia in Australia, 35. 

Aptinothrips ruficomis var . connaU- 
aymit, associated .with ,!%*»• 
thrips lefrvyi on tea in India, 
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Apiinothrips rajas, on clover in 
Norway, 284. 

Apulia* new mite infesting locusts 
in, 448. 

Arabis dlbida, Dasyneura schneideri 
on , in Switzerland, 368. 

Arachis hypogaea (Peanut, Ground 
Nut), Frcmklimella fusca on, in 
Florida, 605 ; Bruchus pruininus 
infesting, in Hawaii, 356, 357 ; 
pests of, in India, 46, 379 ; pests 
of, in Dutch E. Indies, 224, 233, 
349, 447 ; pests of, in Japan, 205, 
440 ; HaUic us mmutus on, in the 
Pescadores, 503 ; Prodenia litura 
on, in Philippines, 379. 

Araecerus, on coffee in Dutch E. 
Indies, 350. 

Araecerus fascioulatus (Coffee AVee- 
vil, Tepnrosia Beetle), on cacao 
in Belgian Congo, 79 ; bionomics 
of, in Dutch E. Indies, 2-4, 350. 

Aralia, Eulecaniun i persicae crudum 
on, in Britain, 59. 

Arbela doa (Bark-eating Borer), on 
tea in India, 474. 

Arbela quadrinotaia (Bark-eating 
Borer), on tea and cacao in 
India and Ceylon, 315, 474, 539. 

Arbor Vitae (see Thuja occidentalis). 

arbutiella, Marmara ■ 

Arbutus, Marmara arbutiella on, in 
Massachusetts, 21. 

archebates, Calistb. 

Archips (see Tortrix). 

A rchips minor , on mulberry in 
Formosa, 174. 

Archon centaurus (Rhinoceros Bee- 
tle), food plants of, in Gold 
Coast, 133. 

Aretaphis populifolii on Populus in 
Br. Columbia, 361. 

Arctornis chrysorrhoea (Cold-tail 
Moth), bionomics of, on apples in 
Britain, 58, 382, 510 ; in Europe, 
521 ; injury to silkworms due 
to the urtieating hairs of, in 
Japan, 502 ; mtercented in 
U.S.A., 205. 

Ardis bvpundata, on roses in Sweden, 
150. 

Areca catechu (Betel or Areca Nut), 
Levuana iridescens on, in Fiji, 
237 ; Ohionaspis inday on, in 
Seychelles, 376. 

arenaria, Gerc&ris. 

Arenga saceharifera (Sugar Palm), 
OryeteS' rhinoceros probably on, 
in Philippines, 260. 

Arge rosae, on roses in Sweden, 151. 

arge, Apantesie. 

Argenis, a minor pest ot mulberry 
in Formosa, 174. 

Argentina, Aphids and their ene- 
mies in, 317 ; CaUmdra oryzae 


imported into Sweden in maize 
from, 148; value of Oocco- 
bacilhts acridiorum for destruction 
of locusts in, 177, 316 ; Epicmta 
spp. parasitic on locusts in, 
316 ; miscellaneous pests in, 177, 
188, 225, 316, 428, 518; Hystri- 
chodexia pueyrredoni parasite of 
Lepidoptera in, 462 ; Metarr- 
himum anisoyliae introduced into, 
378 ; establishment of parasites 
of Oeceticus plaimsis in, 315, 517 ; 
pests of wheat and their control 
in, 142. 

argentinae, Perissocentrus. 

Argentine Ant (see Iridornyrmex 
numilis). 

Argentine Bagworm (see Oeceticus 
platensis). 

Argentine Locust (see Schistocerca 
para/nensis). 

argiUacea, Alabama. 

argus, Ghelymorpha. 

Argyresthia aimoriclla (sec Blasto- 
tere). 

Argyresthia certella, on Picea excelsa 
in Germany, 479. 

Argyresthia conjugeUa, occasionally 
attacking apples in Holland, 37 ; 
on apples in Norway, 285 ; 
bionomics and control of, in 
Sweden, 145, 150. 

Argyresthia epMppiella, on cherries 
in Xorwav and Sweden, 150, 
285. 

Argyresthia glabratella, on Picea 
excelsa in Germany, 479. 

Argyresthia ilhminakUa, bionomics 
of ; on Abies alba in Germany, 

479. 

Argyresthia laevigatella, on Larix 
decidua in Germany, 479 ; Blas- 
totere atmorietta erroneously re- 
corded as, in Britain, 258. 

Argyresthia praecocella, on Jnni- 
perus communis in Germany. 479. 

Argyrophylax aUiincisa, parasite of 
Pachyzancla periusalis in Porto 
Rico, 486. 

Argyroploee bairachopa (False Cod- 
ling Moth), in S. Africa, 360. 

Argyroploee schist aceara, on sugar- 
cane in Ceylon, 539. 

Argyroploee (Olethreutes) variegana, 
on cnerry in Italy, 143 ; food- 
plants of, in Norway and Sweden, 
149, 285, 286; in Switzerland, 
367 ; bionomics and distribution 
of, 172. 

argyrospila, Tofyix ( Gacoecia ). 

ariadne, Ergolis. 

aristella , Lonchaea. 

aristotelea , Anastatus, 

Aristotelia, on Strawberries in 
Canada, 85. 
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Arizona, notes on Buprestidae of, 
307 ; pests of lucerne in, 189 ; 
miscellaneous pests in, 22, 208 ; 
new Tachinid parasite of Eleodes 
in, 549 ; pests from, intercepted 
in California 101, 450, 525; 
quarantine against introduction 
of Auihonomus grandis on cotton 
into, 176. 

Arkansas, bionomics and control of 
Aegwria exitiosa in, 448 ; pro- 
hibition against importation of 
currants and gooseberries into 
Canada from, 472. 

arkansensis, Habrocytus. 

ArmadiUidium vulgar?., in Britain, 
36 ; Bpreading Gronartium ribi- 
cola in greenhouses, 9. 

armatus, Anagrus ; Eypoaspis. 

armigera, Hehothie (see H. obsohta ) ; 
Magdalis. 

armigenm, Daceton. 

armulatum , Amaurosoma. 

Army Cutworm (see Euxoa agrestis). 

Army Worm Caterpillar (see Cirphis 
unipuncta). 

Arphia pseudonietana, in Canada, 

363. 

Aromia mosehaia (Musk Beetle), 
on willow in Britain, 41. 

Arrow-weed (see Pluchea sericea). 

Arsenate of Copper (see Copper 
Arsenate). 

Arsenate of Iron (see Iron Arsenate). 

Arsenate of Lead (see Lead Ar- 
senate). 

Arsenate of Lime (see Calcium 
Arsenate). 

Arsenic, for poisoning ants, 314, 
497 ; addition of, to oil for 
treating timber against boring 
beetles, 390 ; treatment of sod 
with, against sugar-cane grubs, 
139, 245 ; in poison-baits, 240, 
268, 314, 395, 497 ; determina- 
tion of, in insecticides and fungi- 
cides by potassium iodate, 440 ; 
toxic properties of, 467 ; percent- 
age of, in calcium arsenate, 329. 

Arsenic, White (Arsenious Acid), 
in baits for cutworms, 395, 396. 

Arsenic Bisulphide (Realgar), ex- 
periments in spraying with, 
against Diabrotica vittala, 201. 

Arsenic Oxide, percentage of, in 
calcium arsenate, 329. 

Arsenical Sprays, 98, 163, 196, 198, 
205*249, 278, 347, 370, 381, 414, 
464, 483 ; adhesives in, 163, 249 ; 
injurious to fruit and foliage, 98, 
198; use 6f prickly-pear sap in, 
472; formulae for, 414; un- 
satisfactory against Faiwacrita 
vemata, 302 ; * not recommended 
against MeUgetkes <mneu» t 93. 


Arsenical*, use of, against vine 
moths, 163, 273, 381; effect of 
adding fungicides to, 862 ; effect 
of spraying with, on man and 
animals, 467; properties of, as 
insecticides ,490 ; danger to bees 
of using, 498; dusting with, 

against Faehyzamda pemtsalis, 
486; prohibition of use of, in 
France, 320. 

Arsenious Acid, experiments with, 
in poison-baits for cutworms and 
army worms, 396. 

Arsenious Oxide, in poison-baits for 
cutworms and army worms, 396. 

Arsenite of Copper (see Copper 

Arsenite). 

Arsenite of Lime (see Calcium 

Arsenite). 

Arsenite of Soda (see Sodium 

Arsenite). 

artemiseae, Certopeus. 

Artemisia, Macrosiphum f rigidae on, 
in Br. Columbia, 361. 

Artemisia Vudovidana , Macrosiphum 
ludovicianae on, in Br. Columbia, 
361. 

Artemisia tridentata, method of 
obtaining sage tea from, in 
Oregon, 199, 200. 

Artemisia vulgaris , Gryptosiphum 
artemitiae on, in Britain, 170. 

Artemisia vulgaris indica, Macro- 
siphum absinthi on, in Japan, 
547. 

artemisiae, Cryptosiphmi ; Spile - 
grnpha. 

arihr iticus , Pachyvierus ( Cat yoboms). 

Arthrolytus aeneoviridis, parasite of 
Bucculatrix thurberiella in Ari- 
zona, 274. 

Artichoke, Trama troglodytes on, in 
Britain, 508. 

Artichoke, Jerusalem (sec Hdian- 
thus tuberosus). 

artieulatus, Selenaspidus (Aspidio- 
tus). 

Artipus corycaeus , food-plants of, 
in Barbados, 894. 

Artoearpus ineisa (Breadfruit), scale- 
insects on, in Seychelles, 376; 
Aspidiotus palmae on, in San 
Thom6, 384. 

Artoearpus iniegrifolia (Jak), food- 
plant of Eomona coffearia in 
Ceylon, 540; Eebpeltis not 
ovipositing on, in Java, 233; 
food-plant of Coccus coleman t m 
Mysore, 322; food of Galeo- 
piihecus in Philippines, 183 ; 
scale-insects on, in Seychelles, 
378, 

arundinis, Hyalopterus . 

Arundo, Eyaiopkms prwh on, 
in Egypt, 869. 
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Arvdios abtmncMus, a supposed 
cotton pest in St. Vincent, Ml. 

A-nficma pvndipennie, on indigo in 
the Far East, 18. 

Awphet vulgaris, parasite of Aphids 
in Britain, 278. 

Ase**fopAtw,predaceous on Prodenia 
litura in Egypt, 49. 

asehaitUeuA, Alcides. 

Aschersonia, infesting Chrysompha- 
Iub dictyosparmi var. pimnulifera, 9 . 

Awlepias syriaca (Milkweed), food- 
plant of Agromyza pusitta in 
U.S.A-, 298. 

Ascogasier carpocapsae, parasite of 
Cydia pomonella, etc. in U.S.A., 

222, 374, 484. 

Ascogaster quadridmkUm, parasite 
of Argyroploce variegana and 
Cydia pomoneUa in Italy, 173. 

Ascogaster n ifipes, parasite of Cydia 
pomoneUa m France, 191. 

asettus, Cniscus. 

Asemum atrum, on Pseudotsuga 
taxifolia in California, 363. 

Asemum nitidum, on Pinus radiata 
in California, 383. 

Aserica variegata, on cacao in 
Belgian Congo, 79. 

AbIi (Fraxinus), food-plant of Bibio 
marci in Britain, 118; pests of, 
in Canada, 122, 361 ; attacked 
bv PkyUactinia suffulta in France, 
131 ; pests of, in Sweden, 148, 149, 
150 ; pests of, in Switzerland, 367, 
368; pests of, in U.S.A., 21, 242, 
397. 

Ash, European Mountain (see 8or - 
bus (tucnparia). 

Ash, Moreton Bay, suggested des- 
truction of, in Queensland against 
Lepidiota 8pp., 328. 

Ash-grey Blister Beetle (see Afocro- 
basis unicohr). 

Ashes, placed under currant and 
gooseberry bushes to prevent 
emergence of fruit-flies, 242 ; and 
lead arsenate, dusting with, 
against flea-beetles, 486. 

ashnmdi, Rhodites ; Tiphia. 

Asia, Heliotkib assulta occurring in, 
38°. 

Asia Minor, Argyroploce variegana 
on fruit trees in, 172; measures 
against locusts in, 341. 

•asiatica, Chaetoplagia. 

mliformis, Aegeria ( Sesia ). 

asparagi, Crioceris ; Tetrastickus. 
Asparagus, pests of, in Italy, 143 ; 
Crioceris asparagi on, in France, 
171 ; bionomics and control of 
pests of, in U.S.A., 214. 

Asparagus sprengeri, Saissetia 
bmisphaerica on, in Norway, 
286. 


Asparagus Beetle (see Oriocms 
asparagi). 

Aspen (see Poplar). 

Aspergillus, infesting Qhfphodes 
pyloaHs in Formosa, 175. 

asperms, Cryptothrips (see Lepto- 
thrips mali ) ; Hyperplaty # 

asphaUinus, Oti-orrhynckus. 

Asphaltum, experiments with, 
against Aegeria exitiosa, 197, 448 ; 
and linseed oil, for protecting 
trees against Saperda Candida , 
448. 

Asphondyl ia miki, on lucerne in 
Arizona, 140; A. websteri con- 
fused with, in U.S.A., 112. 

Asphondylia websteri , sp. n. (Al- 
falfa Gall Midge), in U.8.A., 112, 

Aspidaphis polygoni , gen. et sp. n., 
on Polygonum in Colorado, 130. 

Aspidiotiphagus citrinv-8, parasite of 
Fagisuga triloba in Chile, 429; 
parasite of Chrysomphdkts dictyo- 
spermi in Italy and Spain, 9, 
36, 113. 

Aspidiotiphagus lounsburyi (see 
Prospattelta). 

Aspidiotus. intercepted on cherry 
in California, 294. 

Aspidiotus aldabricus sp. n., on 
bois d’amande in Seychelles, 87. 

Aspidiotus ancylus, on cranberries 
in U.S.A., 563. 

Aspidiotus ansei, sp. n., on coconuts 
in Seychelles, 68, 375. 

Aspidiotus articulatus (see Selena- 
spidus). 

Aspidiotus mtrantii (see Chrysom- 

pkalus). 

Aspidiotus cocotiphagus , species al- 
lied to, intercepted in avocado 
seed in U.S.A., 206. 

Aspidiotus eyanophylli, intercepted 
on bananas and pineapples in 
California, 29, 101, 253, 294, 450, 
525; food-plants of, in Fiji, 86; 
on bananas etc. in Uganda, 52, 
86 . 

Aspidiotus cydoniae, intercepted on 
bananas in California, 29; on 
guava in Uganda, 52. 

Aspidiotus destructor (Bourbou 
Scale), introduction of, into S. 
Africa, 86; on coconuts in 
Grenada, 33, 497 ; on rubber in 
Br. Guiana, 385 ; food-plants of, 
in Fiji, 236, 237 ; intercepted on 
coconuts in Hawaii, 127 ; biono- 
mics of, in Uganda, 51, 52, 87. 

Aspidiotus dictypsperm* (see Chry- 
s&mphalus). * 

Aspidiotus fabernii , sp. n., on 
Faberna in Cuba, 482. 

Aspidiotus ficus (set 1 Chrysomphalus 
aonidim). 



PTDtt 


Aspidiotus hederae (Oleander Scale), 
intercepted on citrus in S. 
Africa, 358; on J 'ficus in Aus- 
tralia, 35 ; food-plants of, in 
Italy, 143; on ivy in Sweden, 
146. 

Aspidiotus lataniae (White Bar- 
nacle Scale), on Dracaena in 
Britain, 59 ; intercepted on orna- 
mental plants in California, 137 ; 
on coconuts in Seychelles, 68, 
375. 

Aspidiotus longispinus (see Mor- 
ganetla). 

Aspidiotus nerii (see A. hederae). 

Aspidiotus orientalis, food-plantB 
of, in the Tropics, 86. 

Aspidiotus ostreaeformis, intercepted 
m quarantine in S. Africa, 86, 
358 ; control of, in France, 411. 

Aspidiotus palmae, food-plants of, 
in San Thom4, 52, 384. 

Aspidiotus pemiciosus (Pernicious 
Scale, San Jos6 Scale) introduc- 
tion of, into S. Africa, 86 ; 
quarantine against, in S. Africa, 
S58; bionomics and control of, 
in Canada, 24, 54, 245, 413; in- 
fested with Myriangium duriaei 
in Formosa, 175 ; in France, 411 ; 
legislation against, in Maine, 88 ; 
bionomics and control of, in 
U.S.A., 88, 230, 246, 247, 267, 
400, 451, 544, 555, 565; on 
fruit-trees in Victoria, 269 ; con- 
trol of, in orchards in New 
Zealand, 95. 

Aspidiotus persenatus (see Ohryeom- 
phalus). 

Aspidiotus pyri, intercepted in S. 
Africa, 86, 368. 

Aspidiotus rapax, probably on ole- 
ander in Barbados, 394; para- 
sitised by Pseudopteroptrix imita- 
trix in Hawaii, 352. 

Aspidiotus rosae, control of, on 
rosea in France, 470. 

Aspidiotus rossi, on Ficus, parasi- 
tised by Bardylis australi-cus in 
Australia, 34. 

Aspidiotus sacchari, on sugar-cane 
in Barbados, 394. 

Aspidiotus subsimilis, intercepted 
m avocado seed in U.S.A., 206. 

Aspidiotus subsimilis var. anonae, 
food-plants of, in Cuba, 482. 

Aspidiotus transparent (see A. des- 
tructor). 

Aspidiotus trilobitiformis (see Pseu- 
daonidia). 

Aspidistra, ^ests ‘intercepted on, 
in California, 293. 

ospidistrae, Eemichionaspis. 

Aspidomorpha ISoshunensis, a minor 
pest of mulberry in Formosa, 175. 


Aspleniwn acrostickoides, Erineda 
aenea on, in Ohio, 440. 

Asplenium angurtifoMm, Erineda 
aenea on, in Ohio, 440. 

Aspcngopus brwmeus, on pumpkin* 
in India, 124. 

Assam, rice and jute pests in, 186. 

assedella, Acrolepia. 

as8imili8, Agromyza ; CetUhonhyn- 
chus ; Cfdorops (see Ghloropi»ca 
glabra). 

as8ulta , Eeliothis {(fhbridea). 

Asterolecanium, on rubber in Br. 
Guiana, 385. 

Asterolecanium coffeae, on coffee in 
the 'Tropics, 51, 86. 

Asterolecanium pustulous, destroy, 
ing Lantana camara in Seychelles, 
377. 

Asterolecanium pustuians var. sey- 
chellarum, food-plants of, in Sey- 
chelles, 376. 

Asterolecanium variolosum (Pustn- 
lar Oak Scale), quarantine 
against, in S. Africa, 357. 

A stiphr&mmusplagiatus, hyperpara- 
site of DioCeogasier circum rectus 
in Britain, 382. 

Astyous (Tea Weevil), on tea in 
Ceylon, 315. 

atalanla, Vanessa. 

Atanycolus sculpturatus, probably 
a parasite of Ghrysobothris solieri 
in France, 477. 

Ataxia crypta (Cotton Stalk-borer 
Beetle), on cotton in U.S.A., 248. 

Atelocera senate, causing canker of 
cacao in Belgian Congo, 80. 

ater , Hylastes ; Laemophloem ; 
Promachus (see P. yesonicus). 

Athalia colibri, food-plants of, and 
measures against, in Germany, 
344. 

Athalia flaeca (Turnip Sawfly), 
measures against, in Khodesia, 
439. 

Athalia rosarum, control of, on 
roseB in France, 469. 

Athalia spinarum (see A. colibri). 

Athyrium thelypteroides, Eemitazo • 
nus muMctnctus on, in Ohio, 


549. _ . 

Atimia dorsalis, in cedar in Cali- 


fornia, 397. 

atkinsoni, Adisura ; Idiocerus. 
atlantis, Melanoplus. 
atlas, Attacus. 

aimorieUa , Blastotere (Argyresthio). 
Atomaria linearis, on mangels m 
Britain, 509. 
ate naria, Epicauta. 

Atomizer, experiments in spraying 
with, to determine toxicity of 
volatile organic compounds to 
insect eggs, 253. 
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AtcposomoKkia ogimae, parasite ol 
lymantria ditpar in Spain, 118. 

Blattodaona ; PhyUotetlis ; 
Selandria (see Eriocampoides 
anna Jipes). 

Atraetomorpha bedeli, on mulberry 
in Formosa, 174. 

Atrartomorpha erenaliceps, in Ha- 
waii, 351. 

Atractotomus malt, not damaging 
apples in Britain, 278, 280. 
otrammtaria, SUven ia. 
strata, Phssphaga. 

stratus, Oryptocerus ; Priononyx ; 

Psen (see P. pdttpes). 
airweps, Epirhysstdus. 
striUneata, Boa/rmia 
Atrvpkx conferiifolia (Shadsoale), 
Eutdtiz teneUa on, in Mexico and 
U.S.A., 481. 

Alripkx semibaccala (Australian 
Salt Bush), food-plant of Eutettix 
teneUa in California, 418. 
simplex, Aleirodes. 

AtrometM insignis, parasite of 
Aygaena oceUanica in France, 282. 
alramrens, Ammala 
atmm, Asemum ; Colemndema. 

Atta esphalsles, on rubber in Br. 
Guiana, 385. 

Atta octospina, on rubber in Br. 
Guiana, 385, 386. 

Atta Uxana (Leaf cutting Ant), on 
cotton in U.S-A., 247, 248. 

Adams atlas, seldom found on tea 
in Sumatra, 37. 

Afiocus cyntkia, new species of 
yosema infesting, in TJ.S A., 95. 
Attagemt piceus (Black Carpet 
Beetle), measures against, 452, 
457, 533 ; in India, 124. 

Aucuba japontca, Aspidiotus hederae 
on, in Italy, 143. 

Aulacaspie pentagona, intercepted in 
S. Africa, 358 ; intercepted in 
California, 100; bionomics and 
control of, on mulberry in For- 
mosa, 174, 175; food-plants of, 
in Italy, 143; measures against, 
in Seychelles, 876; food-plants 
of, in San ThomA, 384 ; resistance 
of white mulberry to, in Spain, 
56. 

Anlataspis rame, intercepted in S. 
Africa, 86 ; on rose in Italy, 143 ; 
on rose in Sweden, 146 ; on rose 
in Switzerland, 367, 

Aulaaizes irrtyraUt, on ootton in 
U.S.A., 248, 

Aulacophora similis, a minor pest 
of mulberry in Formosa, 175. 
Autarches niilitarix ( Spot ted Locust), 
on coconut in Ceylon, 539. 

Aulax ghxhonuu, use of galls of, 
for food, 244. 


aurantuusc, CKnodiplotis (see Sito- 
diplosis moseUana). 
aurantiaria, Hybemia. 
auvamtii, Ghrysompkalm (Aspidio- 
tus) ; Parvulinus ; Toxoptera, 
(wrote, Getonia . 
auratu8, Garabus ; Rhynchitos. 
aurea, Leskia. 
aureocephala, Radulella. 
aurieilia, Diatraea (see D. suppres- 
salis). 

auricoma, Apatela. 
aurimdaria, Forfirnda. 
aurijad.es, Cryptomeigenia. 
awrifer, Lachnopus. 
auriflua, Scirpophaga (Bee 8. xantho- 
gastreUa). 

awvpennis, Besmocems. 
auropilosa, Aphrophora 
auropundata, W asmannia. 
auropunctatum , Calosonia. 
aurulenta, Buprestis. 
ausiralasiae, Ammala (see A. 
atdiqua). 

Australia, notes on Aleurodids in, 
475 ; measures against Aphis 
brassieat in, 153 ; Chalcidoidea of, 
34, 387; fruit-flies of, 208; 
measures for protecting houses 
from termites in, 466; Xylop- 
socu8 gibbkollis boring in lead in, 
141 ; economic importance of 
birds in, 78, 634; measures 
against pests of stored grain in, 
11, 269, 337, 558; pests of 
sugar-cane in, 10, 138, 139, 165, 
241, 245, 294, 295, 323, 387, 432, 
495, 526; measures against fur- 
niture and timber-boring insects 
in, 390; legislation restricting 
importation of sugar-cane, tea 
seed, etc. into Dutch E. Indies 
from, 505 ; introduction of bene- 
ficial parasites from, into other 
countries, 168; pests from, in- 
tercepted in other countries, 
39, 100, 137; (see also under 
separate States), 
oust ral ia, B ibrachys . 

Australian Salt Bush (see Atriplex 
semibaccala). 

australicum , Trkhogramma. 
australkus, Bardylis ; Xylotrupes. 
fiuslraliensis, Bardylis. 
australis , Accratoneur&myia ; Basy- 
gnathus ; Eucelatoria ; Pentodon. 
Austria, biological method of com- 
bating plant pests in, 405 ; 
miscellaneous pests in, 40%, 406, 
407, 408, 409 : effect of meteoro- 
logical conditions 8n Lymantria 
monneha in, 127. 
austriaca, Anisoplia- 
autodice, Tatochila.* 

Autographa (see Phytomdra). 



WWBt 


m 

autogr/ipkae, Jthogas. 

autographus , DtyoeocUs. 

AuUnmcris to, control of, on back- 
berry in Texas, 868 . 

aveUmae, Eriophyef. 

Avena saliva (see Oats). 

avenae, Aphis (see Siphonaphis 
padip 

Avocado Pear (Persra paiissima), 
Ghrysomphcdus dictyosperwi on, 
in S. Africa, 357 ; food -plant of 
Homona co/Jearia in Ceylon, 54$ : 
food-plant of Ediothrips rubro- 
cinctus in Grenada, 496 ; Helio- 
thrips haemorrhoidalis on, in 
Bt. Guiana, 387 ; Aspidwtus 
destructor on, in Fiji, 237 ; scale- 
insects on, in San Thome, 384 ; 
pests of, in Virgin Islands, 877 ; 
thrips on, in U.S.A., 505; pests 
intercepted in seeds of, in U.S.A., 
206. 

axillaris, Chrysobothris. 

Aximopsis javensis, parasite of 
Tephroaia beetle in Java, 3. 

axyridis, Ptyehwnatis. 

ayerzia^ Plagia. 

Azalea, pests of, in U.S.A., 130, 
205, 221, 441, 458 ; pests inter- 
cepted on, in U.S.A., 205, 206, 
293, 450. 

Azalea Mica , Qranlaria zachrysa 
on, in New Jersey, 221. 

Azalea Leaf -miner (see Gracilana 
zachrysa) 

azcdeae, Gracilana (see G. zachrysa). 

Azores, Pheidole anastorii inter- 
cepted in U.S.A., on Phorminm 
tevax from, 206. 

Asotus pinijoliae. parasite of Chion- 
aspi# pinijoliae in Spain, 113. 

Azteca instabilis, on cacao in Br. 
Guiana, 386. 

Azteca trigona subdentata, associated 
with scaie- insects in Br Guiana, 
386. 

Azteca velox, on cacao in Br. Guiana, 
386. 

azureus, Torymus. 


B. 

Baboons, destroying locusts in S. 
Africa, 359. 

Babul (s£e Acacia arobfca). # 
baccamm, Dolycoris. 

Baccharis (Trailing- mallow), food- 
plant of Myocfo&us longulus in 
Arizona, 22. 
baechus, RhynchUes. 

Bacillus amylovprus (Fire-blight), 
not transmitted by apple leaf- 
hoppers in U.S.A., 207. 


Bacillus panic*, spu n., experiment? 
with, against grasshoppers i n 
U.S.A., 288. 

Bacteria, Beneficial, 210. 

Badrocera cucurbilae (see Daev*}. 
badris, Pachymerus (Oaryoboms). 
Badger, destroying Laehmstemn in 
Manitoba, 384. 

Bael Fruit (see Aegle marmdos). 
brnUca, Lampides (Pdyommatus). 
Bqgrada hUaris (Bagrada Bug), i n 
S. Africa, 360. 

Baorada picta. on coffee in Br. East 
Africa, 16 ; control of, on mus- 
tard in India, 124. 

Bagworms, in Argentina, 428; on 
tea in Ceylon, 815; intercepted 
in quarantine in Hawaii, 476; 
(see Clania, (hceiicus, Thyridop - 
teryx, etc.) 

Bahamas, prohibition against im- 
portation of plants from, into 
Cuba, 379. 

Bails, for ants, 314, 461 ; for 
various beetles, 248, 268, 493; 
for Blisms leucoptcrus, 305; for 
cockroaches; 81 ; for cutworms, 
15, 84, 280, 248, 396, 445, 483, 
538; for fruit-flies, 262, 415; 
for HyUmyia antique and Phorbio 
brassicac, 122, 202, 371, 555; 
for locusts, grasshoppers and 
crickets, 15, 106, 230, 248, 297, 
305, 359, 389, 391, 458, 500, 555 ; 
for vine -moths, 375 ; of doubtful 
value for orange piercing moths, 
133 ; ineffective against Aegeria 
exiliosa , 196 ; ineffective against 
ants, 164, 487 ; ineffective against 
Heteronychu8 mashunus, 240 ; 
suggested use of, for Pier is 
brassicae, 429; formulae for, 81, 
' 122, 202, 230, 268, 305, 314, 359, 
371, 395, 461. 

Baker’s Machine, for disinfecting 
cotton seed, 43. 
baker i, Aphis ; Pseudococcus. 
Balaninus caryae (Pecan Weevil', 
bionomics and control of, in 
U.S.A., 226. 

Balaninus glandimn, probably on 
beech in Sweden, 143. 

Balaninus nucum (Hazelnut Borer), 
control of, in Italy, 78 ; on hazel 
in Sweden, 148. 
balintauacensis, Eutermes. 
baUestrerii, Megastigmns. 
baUii, ThripsapUs. 

BaUovia oistipennis (see Funaem). 
Balsam, Wild, food-plant M' 
phiscepa bivittata m U.d.a.. 

Balsam Fir (see Abies^Mzamta). 
Balsam Poplar (see Populu* m- 
samijera). 
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bahameut, Tomieus (see Pityokteinea 
sparsus)- 

Rdsamorrhiza, Corythuca distinda 
on, in 0.S.A., 493. 

taolus, Leptoglossus. 

Bamboo, pests of, in Ceylon, 539 ; 
pests of, in India, 124, 419, 430 ; 
Antoni na bambusae on, in Sey- 
chelles, 68 ; Schizotetranychus 
laiitmus on, in U.S.A., 22; 
Antonina crawi intercepted on, 
in U S.A., 206. 

Bmbusa oldhami, pests of, in 
Formosa, 402. 

bmbusae, Antonina -. Oregm-a. 

Banana ( Musa), pests of, in Tropical 
Africa, 52, 70, 86; Pseudococcus 
longispinus imported on, into 
Britain, 59 ; pests intercepted 
on, in California, 29, 101, 253, 
294, 450, 525; legislation re- 
stricting importation of, into 
Canada, 136 ; pests of, in Ceylon, 
539; pests of, in Fiji, 86, 236, 
237; measures against Cosmo- 
polites sordidus on, in Jamaica, 
44, 320; Cosmopolites sordidus 
on, in Philippines, 25; beetles 
intercepted on, in Porto Rico, 
485 ; planting of, as a temporary 
shade for coffee in Porto Rico, 
104 ; Cosmopolites sordidus on, in 
Seychelles, 377 ; pests of, in 
St. Lucia, 515, 516 ; precautions 
against spread of Cosmopolites 
sordidus on, in U.S.A., 524; 
leaves of, used in traps lor locusts, 
336 ; substituted for citrus fruits 
in baits for cutworms, 296. 

Banana Agar, preparation of, for 
rearing Drosophila, 219. 

Banana- Borer (see Cosmopolites 
sordidus). 

Banana Weevil (see Cosmopolites 
sordidus). 

Banded Mulberry Midge (see Dip- 
losis quadrifasciata). ^ 

Bandicoot probably destroying 
cane-grubs in Queensland. 495. 

Batksia, Aleurodes aibofloceosa, on, 
in Australia, 475. 

tinrathra brassicae, food- plants of, 
in Britain, 509; on cabbage in 
Italy, 143 ; on cabbage in Nor- 
way, 284 ; on cabbage in Sweden, 
148. 

Barbados, pests of Ficus laurina in, 
274; miscellaneous insect pests 
m > 120, 251, 393 ; pests of sugar- 
cane in, 58, 393 ; Chrysomphalus 
didyospermi parasitised by Aphe- 
m-us bovelli in, 443 ; Tipkia par- 
<ukh imported into Mauritius 

. fr *m, 141. 

borbata, Eleodes. 
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barbatum, Stromatium. 
barbatus, Dyscinetus . 

Barberry, Stegodyphus sarasinorim 
on, in Madras, 474. 
barbicornis , Magdalis. 

Bardylis austraheus, sp. n., parasite 
ot ecaleinsectB in Australia, 
34. 

Bardylis austrdiensis , parasite of 
Mytdaspis in Australia, 34. 

Baria elsa, on cacao in Belgian 
Congo, 79. 

Bam chlorizans, measures against, 
on vegetables in Germany, 344. 
Bam deplanata, on mulberry in 
Formosa, 175. 

Baris granulipennis, food-plants of, 
in Egypt, 557. 

Barium Chloride, against Poly - 
chrosis botrana, 162; harmful 
effect of, on bees, 498. 

Barium Tetrasulphide, reducing 
value of arsemcals, 362; and 
calcium arsenate, not harmful 
to foliage, 330. 

Bark-eating Borers of Tea (see 
Arbela and Comocritis pieria). 
Barley (Eordexm), pests of, in 
Britain, 119, 435, 508, 509; 
Heteromjchus mashunus on, in 
Rhodesia, 240 ; pests of, in 
Norway and Sweden, 92, 145, 
147, 150, 151, 284; pests of, in 
U.S.A., 243, 244, 290, 566; 

varieties of, attacked by Con- 
tarinia tritici , 151, 152; relation 
of varieties of, to attacks of 
Hessian fly, 244. 

Barley Chaff, for trapping cut- 
worms, 408. 

Barnacle Scale (see Ceroplastes cir- 
ri pediformis). 

Baryglossa kistrio, gen. et sp. n., in 
Belgian Congo, 208. 

Barynotus schdnherri (see B. squa- 
* mosus). 

Barynotus squamosus , on cabbages 
in Canada and Norway, 284. 
Barypeilhes pelluddus, said to at- 
tack strawberries in Europe, 
452; in apple orchards in New 
York, 452. 

Baryssinus leguminicola, infesting 
leguminous plants in Paraguay, 
552. 

basilaris , Xyhbiops ( Sinoxylon ). 
feossefti, JRhodites. 

Bassus, new species of, parasitising 
r Pilocrocis tripunctata in Porto 
Rico, 82. 

Bassus earinoides {see A&crodus). 
batatae, Euscepes ( CryptorrhyncMs ). 
batesi, Psammodes. 

BathycoeUa thdassina, on cacao in 
Belgian Congo, 80. 
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Batocera, on Erythrina in Sumatra, 

447. 

Batocera mbits, on rubber in Ceylon, 
539; food-plants of, in Virgin 
Islands, 377. 

Batophila rubi, on raspberries in 
Sweden, 147. 

Bairachedra silvalica, parasite of 
Bipersia resinophila in India, 
519. 

batrachopa, Argyroploce ( Bnarmonia ). 

Bats, utilisation of, to destroy 
Lepidopterous pests of cotton 
in West Indies, 44. 

Bauhinia, Aphis bauhiniae on, in 
Egypt, 209. 

Bauhinia malabarica, probably in- 
fested with Pachymems gonagra 
in Dutch E. Indies, 350. 

Bauhinia monandra, Pachymems 
gonagra in seeds of, in Hawaii, 
354. 

Bmhinia tomentosa, Pachymems 
gonagra in seeds of, in Hawaii, 
354. 

Bmhinia variegata, moth allied to 
Acrocereops cramer ella on, in 
Java, 232; not susceptible to 
attacks of Apate monacha in 
Syria, 50. 

bauhiniae. Aphis. 

Bavanusia margisouieUum, sp. n., 
parasite of Lepidosaphts casua- 
rinae in Australia, 35. 

Bay Psyllid (see Trioza alacris). 

Bay Tree (Laurus nobiUs), food- 
plant of Chrys omphalus paulistus 
in Argentina, 225 ; bionomics and 
control of Trioza alacris on, in 
New Jersey, 437 ; Trioza alacris 
intercepted on, in U.S.A., 205 ; 
pests of, in Virgin Islands, 377. 

Bay White fly (see Paraleurodes 
perseae). 

Bdella magna, probably predaceous 
on Dendroctonus pseudotsngne in 
N. America, 263. 

Bean Aphis (see Aphis rumicis). 

Bean Beetle (see Epilaehnacorrupta). 

Bean Bruclud (see Bruchus ob- 
tectus). 

Bean Fly (see Agromyza phaseoli ). 

Bean Leaf-hopper (see Empcasca 
■mali). 

Bean Maggot (s zePhorbiafuaciceps). 

Bean Weevil (see Bruchus). 

Beans,. Bruchids on, in S. Africa, 
36p ; Tylenchus on, in Algeria, 
32 ; Bruchus quadrimaculalus in- 
festing, in N. America, 354; 
pests of, In Barbados, 394 ; pests 

. of, in Britain, 170, 327, 425, 431, 
435, 508, 509 ; pests of, in Cey- 
lon, 539 ; Pseudococcus virgatus 
on, in Gold Coast, 85; Bruchids 


infesting, in Hawaii, 852, 353 
354, 355; Cosmopteryx mmipu* 
laris on, in India, 124; pests of 
in Italy, 143 ; PopiUia japonic 
on, in Japan, 205; pest of, i n 
St. Vincent, 252; pests of i n 
Sweden.. 93, 146, 147, 148, 151 . 
Anthomyia radiewn on, in Swit- 
zerland, 368 ; pests of, in U.S.A 
98, 105, 252, 292, 299, 417, 45<T 
465, 493, 494, 505, 565. 

Beans (Stored), pests of, in Britain 
160, 431 ; pests intercepted in’ 
in California, 29, 101 ; measures 
against Bruchus obtedus in, in 
Colombia, 866 ; measures against 
Bruchids in, in Germany, 6 • 
Bruchids infesting, in Hawaii) 
353, 354, 357 ; Bruchus queutri- 
maculatus infesting', in India 
354 ; measures against pests of) 
imported into Italy, 382, 469* 
measures against pests of, in 
U.S.A., 12, 371, 457, 465. 

Beans, Bengal, experiments with, 
aB a trap-crop for Lepidosaphs 
bechii in Montserrat, 187, 

Beans, Bonavist, pests of. in St, 
Vincent, 250, 251. 

Beans, Mauritius, planted to pro- 
tcct sugarcane from beetles, 
495. 


Beans, String, food-plant of PopiUia 
japonica in Japan, 440. 

Beans, Velvet (see Stizolobium). 

bechii, Lepidosaphes. 

bedeU, Atractomorpha . 

Bee Moth (see Achroia grisella and 
Galkria mellonetta). 

Beech (Fagus), Anobvum boring in. 
in Australia, 390; pests of, in 
Br. Columbia, 361 ; pests of, in 
Britain, 59, 115; pests of, in 
Europe, 521 ; PhyUopertha herli- 
cola on, in Holland, 499; un- 
identified caterpillar on, in Japan, 
176 ; Agrotis collina infesting, in 
Saxony, 479 ; pests of, in .Sweden, 
148; Bhynchaenus fagi on, in 
Switzerland, 868; pests of. in 
U.S.A. , 421, 522. 

Beech Coccus (see Cryptoeocm 
fagi). 

Bees, diseases of, 327, 448, 466, 
490; natural enemies of, 149, 
533; effect of arsenical sprays 
on, 65, 196, 242, 498 ; notes on, 
in Connecticut, 465. 

Beet, pests of, in Britain, 119, 508 ; 
pests of, in Canada, 241, 412, 
Thrips tabaci on, in Chile, 429: 
Pegomyia hyoscyami on, m 
France. 441 ; pests of, m Ger- 
many, 343, 344, 404, 445 ; posts 
of, in Sweden, 92, 146, 147, 149, 
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150 ; pests of, in U.S.A., 109, 
310, 399, 416, 418, 481, 492, 493, 
564, 565, 

Beet Aphis (see Pemphigus bet&e). 
Beet Army Worm (see Laphygma 
exhpM t)* 

Beet Fly (see Peg&myia hyoseyomi). 
Beet Leaf-hopper (see Eutettix). 

Beet Louse (see Pemphigus bdae). 
Begonia, Prodenia tilura on, in 
Fiji, 238; Thrips flams on, in 
Norway, 286. 

Bel'rium, pests from, intercepted 
in U.S.A., 205, 206, 437. 

Bdippa (Gelatine Grub), on tea in 
India. 474. 

BeUppa bohor, on tea in Sumatra, 
37. 

Bell Pepper (see Pepperomia). 
leihs, Cnarnus. 

Bwbeda hylaeif&mis (see Penni- 
tetia). m 
bmbecifome, Trochihum. 

Bemesia inconspicua (Sweet-potato 
Whitefly), on citrus in Florida, 
473 . 

beneftca, Polycystomyia. 

Br nziue, for treating timber against 
boring beetles, 390; for destroy- 
ing rubber-borers, 446; as a 
fumigant, insect eggs killed with, 
254 . 

Per (see Zizyphus jujuba). 

Berberis, probably a food -plant of 
Bhanoletis fausta in N. America, 
419/ 

Berberis vulgaris , Rhagoletis cerasi 
on, in N. America, 419. 
bergmanniana, Tortrix. 
bergrothi, Uel&peUis. 
benesei, Podapolipus ; Sipha. 
betae, Peg&myia ; Pemphigus. 

Betel {Piper betel), Coccus longulus 
intercepted on, in California, 
29, 100, 258, 298, 450, 525. 

Betel Nut (see Areca catechu). 

Betel Vine, Sesbania grown as a 
standard for, in Madras, 47. 

Betula (see Birch). 

Bektla alba, new scales on, in 
Britain, 59. 

Betula glandulosa, Swamm.erdamia 
cuprescens on, in Br. Columbia, 
441 , 

Bdula hdea . Corytkuca pergandei 
on, in USA., 872. 

Betula nigra, Corytkuca pergandei 
on, in U.S.A., 372. 

Behdfl odorata, Rhynchites betulae 
on, in Sweden, 147. 

Bekda popuMfolia , Corythuca per- 
gandei on, in U.S.A., 372. 

Betula verrucosa, Rhynchites betulae 
on m Sweden, 147. 
wh&a, Eucer aphis. 
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betulae. Bydiscus ; Pukinarin ; 
Rhynchites. 

betularia, Amphidasys. 
betukti, Rhynchites (see Bydiscus 
betulae). 

Bhindi (see Hibiscus esculentus). 

Bibio abbreviates, on celery in 
Britain, 119. 

Bibio albipennis, in Britain and 
US. A., 119. 

Bibio hortulanus, food -plants of, 
in Britain, 119. 

Bibio johannis, bionomics and con- 
trol of, in Britain, 118. 

Bibio marci, food-plants of, in 
Britain, 118. 
bicarinatus, Ophion. 
bicaudata. Siphoeoryne, 
bicinda, Monecphora. 
biclavatus, Calocoris. 
biclams, Howardia. 
bicolor, Acolothrips. 

Bicytes quadrifmeiata, predaceous 
on Nezara viridula in Louisiana, 
495. 

Bide. ns, Helopeltis not ovipositing 
on, in Java, 233. 
bide.ntatus t Pityogenes. 
bifasciata, Scolia. 
bifasciatus, Anastatu*. 
bifidus, Telenomus. 

Big Bud Mite (see Eriophyes ribis). 
Big-cone Spruce (see Pseudotsuga 
macrocarpa). 

Bignonia catalpa, Sipha bignoniae 
on, in Britain, 170. 
bignoniae, Sipha. 
bujuttatus, Ophionellu8. 
bilinealis , Marasmia. 
bilinea, Cania. 
bilineata , Philarmia. 
biloba, Pkytometra ( Autographa ), 
bilobiceps, Epholds. 
bilobus, Zelns. 

bimaculata, Achela ; Oonia ; Oberea ; 
Thelia. 

bimaculatus, Pristaulacus ; Tetrany • 
ch ns (see T. telarius). 
bimarginata, HaUica. 
binotalis,-Crocidolomia. 
binotana, Anomala ; Enarmonia 
(Epinotia). 

bioceUatus, Eucacfophagus. 
bioculafns, Tetranyekus. 

Biomyia eleodivora , sp. n.. parasite 
of ffleodes tricostata in Nebraska, 
549. 

Biomyia lachnostemae, parasite of 
Tachnostema in U S. A., 568. 
biplaga, Earias. • # 

bipundalis, Pachyzancla. 
bipunctata, Adaliai Andraca ; Ardis; 

Moniezidla. % 
bipundatus, Calocons (3ee C. nor- 
vegicus ) ; Cleius ; Nephotettix. 

o2 
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bipunctifer, Sokoenobiue (see 8. in • 
certeUus). 

bipuskdaius, Ghilocoms. 

Birch (Betoila), peats of, in Britain, 
59, 115; pests of, in Canada, 62, 
361, 441, 529; pests of, in Ger- 
many, 7, 8 ; PotyphyUa JuUo on, 
in Holland, 499; pests of, in 
Norway and Sweden, 93, 147, 
148, 149, 150, 284; pests of, in 
U.S.A., 12, 372. 

Birch Beetle (see Scolylus ralzeburgi). 

Biroh Sack-moth (see Ooleaphora 
fuscedinella). 

Bird Cherry (Prunus avium). Aphis 
padi migrating to cereals from, 
47, 89; Argyroploce variegana on, 
in Italy, 173; pests of, in Nor- 
way and Sweden, 89, 150, 284; 
pests of, in U.S.A., 47. 

Birds, protection and economic 
importance of, 72, 133, 192, 258, 
272, 321, 436, 478, 510, 534; 
destroying locusts and grass- 
hoppers, 119, 340, 391 ; destroy- 
ing noxious insects, 17, 20, 62, 63, 
64, 72, 82, 84, 108, 119, 169, 191, 
210, 236, 255, 297, 308, 317, 324, 
364, 370, 383, 408, 445, 456, 
479, 507, 517, 546, 549; causes 
of destruction of native species 
of, in Australia, 78; apparently 
not destroying earwigs in Britain, 
427 ; Uemisarcopies malus pro- 
bably distributed by, in Canada, 
245 ; not beneficial against 
Hom&na coffearia, 540. 

Biscuits, Silodrepapanicea infesting, 
in Britain, 160. 

biseUiella, Tineola. 

bisignatu8, Anthononvus. 

bispinosus , Franlrtiniclla. 

Biston kirtariv.8, on roses in France, 
470. 

Biston supprcssarius, on tea in 
India, 186, 474. 

bituberculatum, Eulecmium (Leca- 
nium). 

bituberculaius, Dolichoderus ; Toma- 
ms. 

bivalvafa, Ingli&ia. 

bivittata, Arnphiscepa. 

binltatus, Melanoplus. 

Bixa orellana, food -plant of Helo- 
peltis bergroiki in Belgian Congo, 
80; food-plant of Hebpeltis in 
Java,. 232. 

Black Barnacle Scale (see Chrysom • 
phalus aonidum). 

Black Blister Beetle fsee Epicauta 
penns ylvauica). * 

Black Cacao Ant (see Dolichoderus 
bitubereulatus). 

Black Carpet Beetle (seo Attagenus 
jticeus). 


Black and White Cereal Thrips (see 
Aeolothrip8 bicobr). 

Black Cherry Aphis (Bee Myzns 
cerasi). 

Black Cottonwood (see PopuUis 
trichooarpa). 

Black Fungus (Bee Myriangh m 
duriaei). 

Black Garden Thrip3 (see Lepto- 
thrips mali). 

Black Leaf 40, in sprays against 
Aphids and Coccids, 96, 112 
122, 164, 165, 267, 459, 545, 565 ; 
injection of, into soil against 
Aphids, 98; and soap, not re- 
commended against Gydia moles, 
ta, 370; against cankerworms, 
646 ; against Empoa rosae , 243 • 
against EpUaehna comipta , 299 
300 ; against Phytomyza chry ! 
santkemi, 556 ; against Bhopo- 
bota vacciniana, 553 ; against 
thrips, 152; formulae containing 
152, 165, 208, 243, 267, 299 
300, 459, 545, 553, 565; (see 
Nicotine Sulphate). 

Black Locust Tree (see Bobmia 
pseudacaHa)- 

Black Oak (see Quereus California). 

Black Peach Aphis (see Anuraphs 
persicae-niger). 

Black Rot, of cacao, spraying experi- 
ments against in West Indies, 

152. 

Black Scale (see Sametia nigra and 
8 . obae). 

Black Thrips (see Baplothrips tenui- 
pennis). 

Black Weevil Borer of Banana (see 
Cosmopolites sordidus). 

Black-bodied Cherry Fruit-fly (see 
Bhagoletis fausta). 

Black -eye Pea Weevil (see Brmhis 
quadrimaeulatus ) . 

Blackberry (Rubus fruticosus), pests 
of, and their control in U.S.A., 
229, 252, 552, 556. 

Blackberry Leaf -miner (see Fenusa). 

Blackbirds, destroying Locustids 
in St. Lucia, 517; destroying 
insects in U.S.A., 308, 364. 

blackbumi, Nacoleia (Omiodes). 

Blackcap, not a beneficial bird in 
Britain, 478. 

Blackhead Fireworm (see Rhopobota 
vacciniana). 

Blackthorn, Abraxas grossulariab 
on, in Britain, 159; food-plant 
of Nygmiaphaeorrhoea in Switzer- 
land, 514. 

Blady-grass, Lepidiota spp. on, in 
Queensland, 490. 

blandus, Myllocerus. 

Blaniulus gutUdatus, food-plants oi> 
in Sweden, 151. 
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Bla&tobms tramcripta, parasite of 
Ripersia rmnophda in India, 519. 

Blastodaena <stra (Apple Pith Moth), 
measures against, on apples in 
Norway and Sweden, 285, 286. 

Slastodaena heUerella, on hawthorn 
in Sweden, 286. 

Blastodaena putripenella (see B. 
atra). 

Bl&tophaga, protecting Capri figs 
from infestation with Lonchaea 
aristeUa in Italy, 76. 

Blastotere atmoriella {Larch Twig- 
boring Moth), in forests in Bri- 
tain) 258. 

Bbtta orient dis, spreading Cronar- 
tium ribicola in greenhouses, 9. 

Bleeding Tree Maggot {see Myceto- 
bia divergens), 

Blennocampa geniculata, on straw- 
berries in Sweden, 150. 

Blmnocrmpa pusilla, on roses in 
Sweden, 150. 

Blcpharipoda scutellata, parasite 
of Dendrolimus pini in Austria, 

405. 

Blepharmyia pagana, parasite of 
Zygaena occitanica in France, 262. 

Blmus leucoptera {Chinch Bug), 
bionomics and control of, in 
U.S.A., 14, 267, 302, 305. 

Blister Beetles, measures against, 
on tomatoes in Michigan, 388; 
(see Epicauta spp.). 

Blister Fungus (See Aecidium com- 
flananim var. corticoh ■). 

Blister Mite (see Eriophyes gossy- 
pvi). 

Blitopkaga opaca, bionomics of, in 
Sweden, 92, 146. 

Blosyrus dorsalis, on cacao in 
Belgian Congo, 79. 

Blue Aphis (see Aphis malifoliae). 

Blue Spruce (see Picea parry ana). 

Blueberry (see Vaccinium ). 

Bluestone, in formula for spray 
against cacao pests, 152. 

Boarmia atrUineala, on mulberry in 
Formosa, 175. 

Boarmia gemmaria, parasitised by 
Microgaster alvearius in Britain. 
382. 

Boarmia irrorata, a min or pest of 
mulberry in Formosa, 175. 

Boamia repandata, parasitised by 
Microgaster alveanus in Britain, 
382. 

Boarmia rhomboidaria, on roses in 
trance, 479. 

Boarmia selenaria, on tea and 
Morns alba in Japan, 95. 

Boarmia theae, on tea and Prunus 
communis in Japan, 94. 95. 

[oamm, Eotorista, 

b oas, Oryctes. 


bodkini, Eudialeu rodes. 

Bohemia, Hylurguspiniperdain, 409. 

bohor , Belippa. j 

boiei , Zophosis . 

Bois d’Amande, flbale-insects on, in 
Seychelles, 67. 

boisduvcdi, Anoplognathus ; Biaspis. 

Bokhara, measures against locusts 
in, 348. 

bolU, Spharagemon. 

boUiana, Protcopteryx. 

Bollworm, Common (see - Beliothis 
obsoleta). 

Bollworm, Pink (see Pectinophora 
go8sypiella). 

Bollworm, Red (see Diparopsis 
castanea). 

Bollworm, Spiny (see Earias insu- 
lana). 

Bolt&nia indica , Macrosiphum rud- 
beckiae on, in Japan, 547. 

Bombus (Bumble-bee), not resistant 
to carbon bisulphide, 13. 

Bombyx mandarina, a minor pest 
of mulberry in Formosa, 175. 

Bombyx mori, bionomics of, in 
Madagascar, 56 ; Streptococcus 
disparts not pathogenic to, 568 ; 
(see Silkworms). 

Bombyx neustria (see Malacosoma). 

Bombyx quercus (see Lasiocampa). 

Books, Sitodrcpa panicea destruc- 
tive to, in Britain, 160; des- 
troyed by Canthorama herbarium 
in Barbados, 394 ; damaged by 
Lepisma in Ontario, 412. 

Borax, experiments with, against 
cockroaches, 531 ; ineffective 
against clothes moths and carpet 
beetles, 532, 533 ; suggested use 
of, against Pycnoscelus surina- 
mensis, 461. 

Bordeaux Mixture, for protecting 
coconuts from weevils, 7 ; against 
orchard pests, 61, 163, 199, 272, 
300, 318, 511, 562; against 
vegetable pests, 200, 201, 215, 
268, 371, 395; against thrips, 
497 ; against vine moths, 73, 
273, 381 ; dusting with, 53; 
and arsenicals, 7, 163, 199, 200, 
201, 273, 330, 362, 395, 491, 511, 
562 1 ; calcium arsenate more 
satisfactory than lead arsenate 
when combined with, 330; and 
nicotine, 152, 162, 381, 497, 545 ; 
and Paris Green, 440 ; and 
petroleum emulsion, 80 ^addi- 
tion of, to nicotine-paraffin 
emulsion inadwisablp, 239 ; and 
sodium ^ arsenate, 362; and 
turpentine, 272; effect of addi- 
; tion of, to poison- sprays, 362. 
j Bordered Soldier Bug (see Stiretrus 
I anchorago). 
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Borene, for sealing tree protectors, 
197. 

bosci , Inostemma. 

Bosnia, bark-beetles in coniferous 
forests in, 410. • 

Boston Fern, Callopistria fioridensis 
on, in New York, 451, 

Botanobia darlvngtoniae , feeding - 
habit of, 492. 

Bothria, new species of, parasitic on 
Anaphe infrada in Uganda, 52. 

Bothy noderes pundiventris, infested 
with Meiarrhizium anisopliae in 
Russia, 378. 

botrana, Polychrosis . 

Botys , Trichogramma minutum un- 
successful against, in Sumatra, 
271. 

Botys silaceali $ (see Pyrausta nubi- 
lalis). 

bouchcanus , Dibrachys ( Pteromalus ). 

Bourbon Scale (see Aspidiotus de- 
structor). 

bovelli , Aphelinus. 

Box (Buxus), food-plant of Lcpido- 
saphes ulrni in Br. Columbia, 361; 
Psylla buxi intercepted on, in 
Hawaii, 518; pests of, in Swit- 
zerland, 367, 368; pests inter- 
cepted on, in U.S.A., 205, 450 ; 
measures against Monarthropal- 
pus buxi on, in U.S.A., 313. 

Box Elder (Bee Acer negundo). 

Box Elder Aphis (see Chaiiophorus 
negundinis). 

Boxwood Leaf-miner (see J lonarth- 
ropalpus buxi). 

Boxwood Psyllid (see Psylla buxi). 

Brachartona catoxantha , on coconut 
and nipa palm in Dutch E. Indies, 
350. 

brachygonia, Eublemma. 

brachyptera , Pholidoceras. 

Brachystola maqna, on cotton in 
U.S.A., 247. 

Bmchytrypes achatinus, on mulberry 
in Formosa, 174 ; on tea in India, 

186. 

Brachyunguis carthami, gen. et sp. 
n., on Carthamus oxycarpi in 
Lahore, 473, 

Brachyunguis harmalae, sp. n., on 
Peganum harmala in Lahore, 
473. 

Brachyunguis letsoniae, sp. n., on 
Letsonia scandens in Lahore, 
473. . 

Bracon t bionomics of, parasitising 
Hylobius abietis in Scotland, 115 ; 
parasitising Cydia strobilella in 
Sweden, SO? 332.* 

Bracon anthradnus, parasite of 
Cydia strobUeUa in Sweden, 90. 

Bracon discoidtus, parasite of 
Bydiscus betulae in Europe, 172. 


Bracon hylobii, 115; parasite of 
Hylobius abietis in Britain, 258, 
braconis, Eurydinota. 

Bran, in poison-baits for insects 
81, 84, 103, 106, 230, 268, 305' 
309, 336, 388, 396, 396, 458, 493 ’ 
500, 555. 

brandisi, Cryptorrhynchus. 
brasiliensis, Cryptokermcs. 

Brassica, Siphocoryne vndobramcae 
on,in Lahore, 473 ; (see Cabbage). 
Brassica arvensis, Myzus cerasi on 
in Canada, 103. 

Brassica campestris, Halticus minu- 
tus on, in tno Pescadores, 503. 
Brassica chinensis, Aphis brassicae 
on, in Japan, 548. 
brassicae, Aleurodes ; Barutba 
( Mamestra ) ; Brevicoryne {Aphis); 
Ceuthorrhynchus ; Perrisia (Das- 
ynewra ) ; Phorbia (Chortophila, 
Pegomyia ) ; Phytomctra (Auto- 
grapha, Plusia) ; Pieris. 
Brassolis isthmia (Coconut-tree 
Caterpillar), bionomics and con- 
trol of, on coconuts in Panama, 
19-21. 

Brassolis sophorae (Coconut Butter- 
fly), bionomics and control of, 
on coconuts in Br. Guiana, 385 ; 
declared a pest in Trinidad, 472, 
braueri, Eugnoristus. 

Brazil, pests of beans imported into 
Italy from, 382 ; cacao pests in, 
365'; cotton pests in, 39, 44, 444, 
477 ; forest pests in, 256 ; mis- 
cellaneous pests in, 189, 254, 256, 
501 ; measures against Campono- 
tus rufipes in, 404; method of 
destroying termite mounds in, 
173 ; Schi8tocerca urichi in, 462. 
Breadfruit (see Artocarpus incisa). 
brevicollis, Trirhabda. 
brevicomis, Dendrodonus. 
brevicornis, Leptura. 

Brevicoryne (Aphis) brassicae (Cab- 
bage Aphis), measures against, 
in S. Australia, 153 ; parasitised 
by Allotria in Britain, 276; on 
cabbages in Egypt, 209 ; parasi- 
tised by Diaeretus chenopodia- 
hidis in Hawaii, 351 ; on cab- 
ages in Italy, 143 ; on Brassica 
chinensis in Japan, 548 ; on cab- 
bages in Quebec, 61 ; in Sweden, 
146; bionomics and control of, 
in U.S.A., 164. 

Brevicoryne conandri , gen. et sp. n., 
on coriander in Lahore, 473. 
brevifrons, Euaresta ( Pliomelaena ). 
bremoba, Chrysobothris. 
Brevipalpus obovatus (OTange Mite), 
on iea in Ceylon, 539 ; on tea etc. 
in Dutch E. Indies, 37, 38, 
350. 



fo e vi$. Aphis (see A. crataegifoliae ) ; 
Hoplocampa ; Styhcryptus. 

brevistylus, Dacus. 

British Columbia, resistance of 
plants to insect attack in, 23 ; 
notes on Aphids from, 361 ; 
bark -beetles infesting conifers in, 
263 , 264, 265, 267 ; food-plants 
of Lepidosaphes ul mi in, 861 ; 
new Microlepidoptera from, 441 ; 
Taeniothrips inconsequens in, 331. 

British Guiana, natural enemies of 
bees in, 533; measures against 
locusts in, 31, 335 ; Schistocerca 
urichi, in, 462 ; miscellaneous 
insect pests in, 385-387 ; scale- 
insects from, 85, 86 ; outbreak of 
T&maspis flavilatera on sugar- 
cane in, 534 ; Braconid parasites 
of Diatraea saccharalis in, 333. 

British Isles, pests of clover seed in, 
327; forest pests in, 115-117, 
153, 154-158, 258, 259, 430, 435; 
miscellaneous pests in, 109, 114, 
117, 118, 120, 144, 145, 158-160, 
170, 212, 246, 278, 281, 368, 382, 
424, 425, 426, 430, 431, 435, 480, 
508-510; orchard pests and 
their control in, 57, 58, 238, 278- 
280, 281, 425, 432, 435 ; pests 
of willow and their control in, 
41; beneficial parasites in, 26, 
35, 119, 212, 280, 381, 431 ; 
Aphids of, 114, 170, 209, 210, 276; 
bionomics and control of Bibio- 
nid flies in, 118 ; rare Cecidorayi- 
dae of, 247 ; scale-insects of, 59, 
120; economic importance of 
birds in, 133, 478, 510; pests 
from, intercepted in U.S.A., 206, 
525. 

Brittany, outbreak of Pieris brass i- 
cae on cabbages in, 142. 

Broad Beans (see Yiciafaba). 

Broccoli, Ghortophila brassicae on, 
in Britain, 160. 

bromeliae, Diaspis ; Pseudococcus. 

Bromius obscurus (see Adoxus). 

Bromus inermis, Fordo, olivacea on, 
in Colorado, 566. 

Bromus tectorum , Forda olivacea on, 
in Colorado, 566. 

Brontispa froygatti, Plesispa reichei 
erroneously recorded as, 523, 

Bronze Birch Borer (see Agrilus 
anxius). 

Broom, suggested experiments with 
decoction of, against Pieris bras- 

sicae, 74. 

Broom-corn (see Sorghum). 

Brotolomia meticulosa (see Triaono- 
phora). 

Rroussonetia kazinoki (Silkworm 
loom), food-plant of silkworms 
in Japan, 488. 


Brown Hard-back (see Phytolm 
smithi). 

Brown Lacewing (see Bemerobius 
pacificus). 

Brown Locust (see Locusta par- 
duJwra). 

Brown Mite (seo Bryobia pratensis). 

Brown Rot, measures against, on 
plums in Canada, 54 ; measures 
against, on peaches in U.S.A., 
228. 

Brown-tail Moth (see Nygmia phae- 
orrhoea). 

Bruchobius laticeps, associated with 
cowpea weevils in Texas, 274. 

Bruchophagtis , infesting seeds of 
conifers in Japan, 403. 

Bruchophagus funebris (Clover- seed 
Chalcid), bionomics and control 
of, in N. America, 69, 139. 

Bruchophagus gibbus, a minor pest 
of clover in Russia, 65. 

Bruchus, on acacias in Central 
America and Mexico, 129; in- 
festing lentils in France, 1 ; in 
Massachusetts, 26 ; intercepted 
in horse-beans in Porto Rico, 
485. 

Bruchus affinis, on Pisum arvense 
in India, 124. 

Bruchus chinensis (Cowpea Bruchus, 
Cowpea Weevil), bionomics of, 
in Hawaii, 352, 353, 354, 355, 
356 ; in stored peas in India, 
124 ; bionomics of, in Java, 233 ; 
control and natural enemies of, 
in stored peas in Kentucky, 456, 
466 ; resistance of, to carbon 
bisulphide, 13. 

Bruchus obtcctus (Common Bean 
Bruchus), measures against, in 
stored beans in Colombia, 366; 
bionomics of, in Hawaii, 352, 
353, 356 ; bionomics and control 
of, in Italy, 382, 468 ; control of, 
in stored beans in U.S.A., 457, 
465 ; fumigation with chlorpicrin 
against, 491. 

Bruchus ornatus, Dolichos weevil 
allied to, in Hawaii, 352. 

Bruchus pisi (see B. pisorum). 

Bruchus pisorum (Pea Bruchus, Pea 
Weevil), on peas in Britain, 509 ; 
bionomics and control of, in 
Canada, 84, 329 ; infesting carobs 
in Chile, 429 ; infesting imported 
peas iu Hawaii, 352, 356; con- 
trol of, in Holland, 270 ** mea- 
sures against, in U.S.A., 457, 465. 

Bruchus prosopis (Mesquite or Al- 
garoba Brucnus), bionomics of, 
m Hawaii, 352, 354, 355. 

Bruchus pruininus, bionomics of in 
Hawaii and U.S.*A., 352, 354, 855, 
356. 
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Bruchus quadrimaculalus (Black- 
eye Pea Weevil, Four-spotted 
Bean Bmchus), bionomics and 
distribution of, 352, 353, 855 ; 
bionomics of, in Trinidad, 463 ; 
measures against, in U.S.A., 246, 
*457, 465. 

Bruchus rufimanus, on beans in 
Britain, 509 ; infesting imported 
beans and peas in Hawaii, 352 ; 
in horse-beans in Sweden, 147. 
bnmaia, Cheimatobia (Operophthera) . 
brurmea, Colaspis ; JSerica. 
brunneus, Aspongopus ; Cerato- 
thripoides ; Lyctus. 
brunmpalpis, Wohlfahrtia. 

Bryobia pretiosa (Brown Mite, Clo- 
ver Mite), control of, in Cali- 
fornia, 252, 253 ; bionomics of, in 
Br. Columbia, 23, 24 ; injurious 
to plants in Quebec, 63 ; control 
of, on citrus in Queensland, 112 ; 
on gooseberries in Sweden, 151. 
bubalus, Ceresa. 
bubo, Alcides. 

Bucculatrix (Cotton Leaf Perfora- 
tor), on cotton in California, 97. 
Bucculatrix thurbericlla, parasitised 
by Arthrolytus aeneoviridis in 
Arizona, 274. 
bucephala, Phalera. 

Buckwheat, Lachnostema not harm- 
ful to, in Canada, 255. 

Buddleia madagascariensis, Aphis 
buddleiae on, in Egypt, 209. 
buddleiae , Aphis. 

Buffalo Grass, Eyaloptevus insignis 
on, in Egypt, 209. 

Buffalo Tree-hopper (see Ceresa 
bubalus ). 

Bugong Moth (seo Euxoa infusa). 
Bullfinch, an injurious bird in 
Britain, 478. 
bumeliae , Prociphilus. 

Bunch Caterpillar (see Andraca 
bipunctata). 

Bunting, non-injurious in Britain, 
478. 

buoliana, Bhyadonia (Evetria). 
Bupalus piniarius, bionomics, of, 
in European forests, 149,287, 521. 
Buprestidae, notes on, in U.S.A., 
166, 289, 307, 421. 

Buprestis adjecta , in pines in U.S.A., 
289, 422. 

Buprestis apricans, boring in pines 
in U.S.A., 422. 

Buprestis aurulcnta, in conifers in 
U.S.A., 289, 422 ; parasitised by 
Oryssus occidentdlia in U.S.A., 
550. ' 

Buprestis confiuens, in poplars etc. 
in U.S.A., 290, 421 ; parasitised 
by Oryssus oc&dentolis in U.S.A., 

550. 


Buprestis connexa, in pines in 
U.S.A., 290, 421. 

Buprestis consularis, in conifers in 
U.S.A., 421. 

Buprestis fasciata , in Douglas fir 
in California, 289. 

Buprestis gibbsi, infesting timber in 
U.S.A., 290, 421. 

Buprestis laeviventris, on pines in 
California, 289 ; a beneficial 
insect in pines in U.S.A., 421 * 
parasitised by Oryssus occiden. 
tails in U.S.A., 550. 

Buprestis Icrngii, food-plants of, in 
U.S.A., 422. 

Buprestis lauta (see B. aurulcnta). 
Buprestis lineata, a beneficial insect 
in XJ.S.A., 421. 

Buprestis maculiventris, in yellow 
pine in U.S.A., 422. 

Buprestis maculiventris var. rusti- 
comm, in conifers in U.S.A., 288 
422. ' ' 

Buprestis maculiventris var. sub- 
omata, in conifers in California, 
289. 

Buprestis rufipes, boring in timber 
in U.S.A., 421. 

Buprestis subomata , in yellow pine 
in U.S.A., 422. 

Buprestis t rilhsa, a variety of B. 
aurulcnta, 422. 

buqueti, Thmeroclcrus. 

Bur-clover Aphis (see Aphis medi- 
caginis). 

burcneUi, Eciton. 

Burgundy Mixture, addition of, to 
nicotine-paraffin emulsion inad- 
visable, 239. 

burkei , Agrilus. 

Burlap, banding with, against Lepi- 
dopterous larvae, 178, 228, 374. 

bursarius, Pemphigus. 

Busseola fusca (Maize Stalk Borer), 
bionomics and control of, in 
S. Africa, 153, 360. 

Butea frondosa (Palas), Lmnpkks 
baetica on, in India, 124; food- 
plant of Tachardia lacca in India, 
513, 514. 

Buteo antillarum , destroying Seay- 
teriscus vicinus in St. Vincent, 

297. 

Butorides virescens cub anus, de- 
stroying Scapteriscus vicinus in 
West Indies, 296. 

Buttercup, Philaenus spumarw on, 
in Maine, 12. 

Butternut {Juglaus cvnerea), food- 
plant of Halisidoia, caryac m 
Canada, 122 ; Dolma integemma 
on, in Connecticut, 457 ; Datana 
integerrima on, in Ontario, 412. 

Button Bush, PopilUa japonic^ on, 
in New Jersey, 205. 
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Buttonwood Tree (see Platanus 
ocddmtalis). 

Bums (see Box). 

buxi, Monarthropatpus ; Psylla. 

Busura suppressari< i, on tea in 
Sumatra, 37. 

Byetiscus betulae, natural enemies 
of, on vines in Europe, 172; on 
vines in Italy, 143 ; on pears and 
plums in Sweden, 147. 

Byturus tomentosus (Raspberry or 
Loganberry Beetle), bionomics 
ana control of, in Britain, 239, 
424, 509 ; on raspberries etc., in 
Norway, 285, 286 ; in Switzer- 
land, 368. 

By turns unicolor, measures against, 
on raspberry in Minnesota, 372. 


0 . 


Cabbage, PluteUa mamlipennis on, 
in S. Africa, 248 ; measures 
against Aphis brasskae on, in 
S, Australia, 153 ; pests of, in 
Britain, 118, 160, 281, 425, 431, 
508, 509 ; pests of, in Canada, 
60, 84, 284, 412; Aphids on, in 
Egypt, 209 ; pests of, in France, 
74, 142, 319, 429, 441 ; pests of, 
in Germany, 5, 844; pests of, 
in Holland, 37, 499 ; Scapteriscus 
vicinus on, in West Indies, 296 ; 
pests of, in Italy, 143 ; pests of, 
in Norway and Sweden, 145, 147, 
148, 149, 160, 284 ; pests of, in 
Nyasaland, 70 ; Halticus minuius 
on, in the Pescadores Islands, 
503; food-plant of Prodmia 
litura in Philippines, 379; con- 
trol of PluteUa maculipennis on, 
in Porto Rico, 486 ; pests of, in 
Switzerland, 368 ; pests of, in 
U.S.A., 13, 164, 201, 202, 230, 
268, 300, 307, 371, 493, 505. 

Cabbage Aphis (see Brevicvryne 
brassicae). 

Cabbage Bug (see Eurydema olera- 
cei m). 

Cabbage Butterfly (see Pieris). 

Cabbage Gall Midge (see Perrisia 
brassicae). 

Cabbage Fly (see Phorbia brassicae). 

Cabbage Looper (see Phyiometra 
brassicae). 

Cabbage Moth (see Plutella maeuli- 


.. awuo [gee 

orassicae). 

Cabbage Worm (see Pieris) 
. &Q {Theobroma cacao), 
in Tropical Africa, 51, 

see 138 ’ ^ * P 68 ^ of, ii 
365; pests of, in Ceylon, I 


Adoretus tenuimaculaius on, in 
Fiji, 237 ; ants attacking, in 
Br. Guiana, 386; pests of, in 
Dutch E. Indies, 38, 224, 232 
233, 349 ; relation of wood- 
peckers to, in Jamaica, 529; 
pests of, in West Indies, 32, 152, 
496, 497, 515; scale-insects on, 
in San Thome, 384 ; Iridomyrmcx 
intercepted on, in U.S.A., 206, 

Cacao Mosquito (see Ilelopeltis). 

Cacao Moth (see Acrocercops era- 
merella). 

Cacao Thrips (see Beliothrips rubro- 
cinctus), .... . 

Gacockroa decorticata , on sugar-cane 
in Australia, 165, 166. 

Cacoecia (see Tortrix). 

Cactus, Pseudococcus longispinus 
var. latipes on, in Britain, 59 ; 
Diaspis echinocadi probably on, 
in Barbados, 394 ; use of juice of, 
in arsenical sprays, 82, 472. 

cadaver inus , Dermestes. 

Gaenopackis harligi, parasite of 
Pityogenes spp. in France, 477. 

Gaenurgia crassiuscula, percentage 
of males of, taken at light- traps 
in U.S.A., 487, 

Caenurgia erechtea , percentage of 
males of, taken at light-traps in 
U.S.A., 487. 

Gaesalpinia pulcherrima, Pocky- 
merus gmagra in seeds of, in 
Hawaii, 354. 

Ccwsalpinia sappan, moth allied 
to Acrocercops cramerella on, in 
Java, 232. 

caffra , Scolia. 

cajjreyi, Eleodipkaga. 

Cages, new types of, for. rearing 
parasites, 106. 

cajani, Ceroplastes. 

Cajanus indicus (Pigeon Pea, Red 
Gram), Bruchids infesting, in 
Hawaii, 353, 364, 355 ; pests of, 
in India, 46, 86, 124, 379, 513; 
pests of, in West Indies, 187, 250, 
251 ; Bruchus ckinensis in. in 
Java, 233 ; pests of, in Nyasa- 
land, 70. 

Calaboa (see Monochoria has tat a). 

calami as, Tr achy centra. 

Calamutes fnsca (see Busseola). 

Calandra , intercepted in maize etc. 
in California, 29, 137. 

Calandra granaria (Granary Wee- 
vil), infesting stored wheat in 
Argentina, 143 ; measures against 
in stored wjieat in Australia. 
269, 337 ; control t>f, in U.S.A.* 
418, 457 ; in Sweden, 148. 

Galandra oryzae (Rice Weevil), in- 
festing stored cereals in S. America, 
548; measures against, in stored 
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wheat la Australia, 269, 337 ; 
intercepted in California, 101, 137; 
effect of temperature on, in 
stored rice in Canada, 85 ; inter- 
cepted in Hawaii, 39 ; in stored 
wheat in India, 124; in stored 
maize in Seychelles, 377 ; im- 
ported into Sweden in maize 
from Argentina, 148 ; in stored 
grain in U.S.A., 246, 414, 418, 
457 ; resistance of, to carbon 
bisulphide, 14; experiments in 
control of, in stored cereals in 
ships, 439. 

calandrae, Pteromalus. 

Calaphis magnoliae, sp. n., on 
Magnolia kobns in Japan, 548. 

Cdlatkns fuscipes, on strawberries 
in Prance, 96. 

calcarata, Aetenodes. 

calceatus, Diolcogaster ; Menius. 

calceolariae , Pscudococous. 

Calcium Arsenate, in orchard sprays, 
54, 61, 162, 329, 331, 560 ; against 
vegetable pests, 201, 24f, 560 ; 
comparative value of lead arsen- 
ate and, 61, 198, 329, 330, 341, 
301, 560; and lime-sulphur, 
61, 198, 329, 330, 331, 338, 341, 
370; and nicotine, 370; and 
sodium sulphide, formula for, 
162,330; and sulphur, 54, 362 ; 
properties of, as an insecticide, 
198, 338, 490 ; experiments with, 
in poison -baits for cutworms and 
army worms, 396 ; dusting with, 
241. 

Calcium Arscnite, properties of, as 
an insecticide, 490. 

Calcium Carbide, for producing 
acetylene, 224. 

Calcium Carbide Sludge, against 
Aphids, 442. 

Calcium Cyanamide, use of, against 
Otionhynchus sulcatus, 405. 

Calcium Oxide, addition of excess 
of, to calcium arsenates, 338. 

Calcium Phosphate, experiments 
with, against Xyleborus fornica- 
lus, 434. 

Calcium Polysulphide, against. Ceci- 
domyids on olives, 531 ; spray- 
ing with, against Chrysomphalus 
dictyospermi, 36 ; preparation 
of, for sprays, 501. 

Calcium Superphosphate, as a fer- 
tiliseracgamst Eriocampoides lima- 
tina f 60. 

Calico Scale (see Eulecanium cera- 
8orum). ( 

talidella, Eptibstia. 

calidum , Calosoma ; Piezostemum. 

California, list of Cerambyddae of, 
368, 396, 441,* 528 ; citrus pests 
and their control in, 21, 28, 215, 


450; precautions against intro- 
duction of cotton pests into, ng 
292; forest pests in, 289, 363; 
precautions against spread of 
Hypera variabuis into, 272, 524 ■ 
financial loss caused by Maye- 
tiola destructor in, 290 ; new 
Microlepidoptera from, 441 ; mis- 
cellaneous pests and their control 
in, 53, 96-99, 130, 352, 415, 418 
517 ; orchard pests and their 
control in, 27, 28, 29, 99, 168 
215, 252, 292, 384, 423, 424, 450* 
551 ; Phthorimaea opcrculella and 
its control on potatoes in, 292 * 
control of insects infesting stored 
food in 418, 425 ; utilisation of 
beneficial insects in, 46, 168 • 
pests intercepted in quarantine 
in, 29, 100, 137, 253, 293, 450, 
525; pests from, intercepted in 
other countries, 127, 518. 

California Pear Sawfly (see Gym- 
nonyehus calif omicus). 

California Red Scale (see Ghrynom - 
phalus aurantii), 

Californian Huckleberry (see V ac- 
tinium, ovatum). 

califomica, Ghrysopa ; Coccinella ; 
Melanophila ; Phytomctra (Auto- 
grapha) ; Pipisa. 

caiifornicun, Desmocerus ; Gym- 
nonychus; Uyperplaiys ; Prionns. 

caliginosellus, Grambus. 

Cahgonus mali , sp. n., on apple in 
U.3.A., 22. 

CalUmome tsugae, sp. n., infesting 
Tsuga sieboidi in Japan, 403 

Caliroa aethiops (see Eriocampoides). 

Caliroa cerasi (see Erioc am potties 
limatina). 

Caliroa lim atina Eriocampoides), 

Calisto archebates, intercepted on 
sugar-cane in Porto Rico, 485. 

Callida decora , predaceous on .lno- 
mis eroea in U.S.A., 108. 

Callidium antmnatum , in conifers m 
California, 363. 

Callidium violaceum, infesting 
houses in Sweden, 147. 

Calliephidltcs grapkolUhae, parasite 
of Aorobasis nebulella in C.S.A., 

169. 

Colli ephialtes messor. parasite of 
Cydia pomonella in S, Africa, 324. 

Calliptamus, measures against, in 
Italy, 500. 

Gallipterus ononidi* (Yellow Clover 
Aphis), on clover in Britain, 170, 
508. ... . 

CalUptervs trifolii (see G. ononw*)- 

CaUithytis, see of galls of, for food, 
244 . 

CaUoodes puntiMue, on sugar-cane 

in Australia, 1W. 
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(jaUopistriaJhrid&Mis (Florida Fern 
Caterpillar), in greenhouses in 
Canada, 84; measures against, on 
ferns in New York, 451. 

Cdocampa vetusta, on apples in 
Norway, 285. 

Cdocoris angustaius, on Andropogon 
sorghum in Madras, 46. 

Cdocoris biclavatiLS, measures 
against, on pear in Switzerland, 
367. 

Cdocoris bipunctaius (see C. nor- 

vegictu). 

Cdocoris fulvomaculatus, on hops in 
England, 109. 

Cdocoris norvegieus, on potatoes in 
Britain, 508. 

Calonyclwn, acideafum , Euscepes 
porcelhis on, in U.S.A., 414. 

Calonyctwn bona-nox, food-plant of 
Cylas formicarius in Florida, 373. 

Cdoptenus differentialis (see Melano- 
plus). 

Caloptemos sprelua (see Melanoplm). 

Cdosoma altcmans, predaceous on 
Scapteriscus vicinua in Porto Rico, 
392. 

Cdosoma auropwndatum, imported 
into U.S.A. from Europe, 17. 

Cdosoma cdidum , bionomics of, 
in U.S.A., 16, 546. 

Cdosoma chincnse, imported into 
U.S.A., from Japan, 17. 

Cdosoma frig idum, bionomics of, in 
U.S.A., 16. 1 

Cdosoma inquisitor, imported into 
U.S.A. from Europe, 17. 

Cdosoma maximowiczi, imported 
into U.S.A. from Japan, 17. 

Cdosoma obsoletum, predaceous on 
grasshoppers in Colorado, 340. 

Cdosoma reticulatum, bionomics of, 
in U.S.A., 16, 17. 

Cdosoma scrutator, predaceous on 
cankerworms in Kansas, 546. 

Cdosoma sycopkanta, colonisation 
of, in Canada, 84 ; bionomics and 
establishment of, in U.S.A., 16, 
17, 178, 459. 

cdosomac, Pseudatractocera. 

Calosoter silvai, sp. n., parasite of 
Macromphalia dedecora in Chile, 
428. 

Calotermes chilensis, in Chile, 500. 

Calotermes mcdatensis, sp. n., in 
Philippines, 184. 

Calotermes mditaris, on tea in 
Ceylon, 539. 

Calotermes tedonae , on teak in Dutch 
E. Indies, 349. 

Cahthrombium paolii, gen. et sp. n., 
probably a parasite of Docio- 
staurus marocanus in Apulia, 448 . 

Caipodes etUius, parasites of, in St. 
Vincent, 121 . 


Camaromyia acropUhahna, sp. n., 
from Nyasalana, 331. 

camelicola, Pidvinaria. 

Camellia, Pseudaonidia duplex in- 
tercepted on, in California, 100, 
525 ; pests of, in Italy, 143. 

ca/meroni, Spalangia. 

Gamnula pellucida (Pellucid Locust), 
in Canada, 61, 363. 

campanulata, Eupithecia (see E. 
denotata). 

campestris, Lygus pratensis. 

Camphor Tree (see Ginnamomnm 
camphor a). 

Camphor, experiments with, against 
carpet beetles, 533 ; for destroy- 
ing clothes moths, 48 ; ineffective 
against cockroaches, 532. 

Camphor Thrips (see Cryptothrips 
fioridensis). 

Gampiglossa perspicillata , sp. n., 
from Durban, 331. 

Gamponotus abdominalis slercorarius, 
in cane-fields in Br. Guiana, 386. 

Campoltolus rufipes (Red-legged 
Ant), measures against, in Brazil, 
404. 

Campoplex fug dims, parasite of 
Hyphunlria cuma in Connecticut, 

456. 

Campoplex oedcmisiae , parasite of 
Schizura concinna in Connecticut, 

457. 

Campoplex pallipes, parasite of 
Eyphaniria citnea in Connecticut, 

456. 

Campoplex pomonm, parasite of 
Cydia pomonella in France, 191. 

Gampsomeris radula, parasite of 
sugar-cane grubs in Australia, 
166, 246, 294, 323, 496. 

Campsomeris tusmaniensis, parasite 
of cane grubs in Queensland, 496. 

Camptocladius, probably on potatoes 
in U.S.A., 19. 

Canada, beneficial insects in, 83- 
85, 244, 330; forest pests iu, 
62, 122, 263, 264, 265, 266, 267, 
330, 361, 412, 441, 521, 529, 541 ; 
miscellaneous pests in, 10, 60, 
83-85, 103, 122, 241, 255, 284, 
307, 329, 361, 363, 395 ; orchard 
pests and their control in, 53, 54, 
60, 63, 82, 103, 121, 162, 165, 
255, 256, 293, 329, 330, 362, 397, 
415, 507, 558, 559, 560, 561 ; key 
to sub -families of Anthomyiidae 
in, 103; value of entomqjogical 
investigations by individual far- 
mers in, 120 ; experiments in 
dusting fruit-trees ill, 53, 54, 60 ; 
bionomics and control of Myzus 
cerasi in, 103, 121 ; list of insecti- 
cides used in, * 261 ; unusual 
disease of bees in, 490 ; objections 
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to light-traps as a means of con- 
trolling insect peats in, 257 ; 
plant pest legislation in, 136, 
472. 

canadensis, Epochra. 

Ccmarsia hamm&ndi (Apple-leaf 
Skeletoniser), in Missouri, 126. 

Canavalia (Sword Bean), food- 
plant of Ftmdella ( Ballovia ) eis- 
tipennis in St. Vincent, 121 ; 
food -plant of Bomona coffearia in 
Ceylon, 540. 

Canavalia ensiformis {Horse Bean), 
Thermesia gemmatalis on, in 
Grenada, 33. 

Candida, Saperda. 

canella, Biatraea. 

canellus, Typophorus. 

Cmiabilinea, on tea in Sumatra, 37. 

Cmidia curculionis, parasite of 
Hypera variabilis in Turkestan, 
346. 

Canker Worm, measures against, in 
Canada, 362, 559, 560. 

Canker Worm, Fall (see Alsophila 
pometaria). 

Canker Worm, Spring (see Palaea- 
crita vernaia). 

Cantaloups, measures against Dia- 
brotica spp. on, in Texas, 268; 
a substitute for lemons in poison- 
baits for grasshoppers, 305. 

Cantharidin, extract of Epicauta 
adspersa possibly a good substi- 
tute for, 317. 

Cantharis obscura, on apples in 
Norway, 285. 

Canthccona cyanocantha, predaceous 
on Lemma iridescens in Fiji, 237. 

Cantheconafurcellata var. formosana , 
a minor pest of mulberry in For- 
mosa, 174. 

Canthon, experimentally infested 
with Melarrhizvam anisopliac in 
Porto Rico, 378. 

Cape Colony, Siphocoryne pseudo- 
brassicae from, 209 ; (see Africa, 
South). 

capensis, Duomitus ; Pseudococcus. 

capitata, Ceratitis ; Myzocallis. 

capitaius, Scymnus. 

capitella, Incurvaria. 

capito, Biospilus. 

Capnodis, measures against, on 
plums in N. Africa, 400. 

Capnodium (see Sooty Mould). 

Capnodiitm hrasiliense, on coffee in 
Uganda, 51. 

Capnodium, coffeae, encouraged by 
Orthezia imignisi in San Thom 6, 
384. 

capreae, Lecmium ; ■ ftiphocoryne 
(Bhopalosiphupi). 

Capselfa buna-pastoris, Myzus 
cerasi on, in Canada, 103. 


Capsicum anmmm, Belopeltis orv. 
in Java, 238 ; (see Pepper), 

eapsincola, DiantJwecia. 

capuae, Phytodiaetus. 

Cardbus, on strawberries in France. 
96 ; predaceous on Oiiorrkynchn s 
sulcatus in Europe, 172. 

Cardbus auratus , predaceous on 
Bendrolimus pint m Prussia, 409 . 

Caradrina clavipdbpis, damaging 
stacked peas in Britain, 509. 

Caradrina exigua (see Laphygma ). 

Caradrina quadripunctata (see C. 
dampalpis). 

caraibea, Ampkiacusta. 

Caraway ( Carum carni), Anobium 
panic eum and Lasioderma serrl 
come in seeds of, in Sumatra 
231, 232. 

Carbolic Acid, addition of, to sprays 
for citrus pests, 486, 487; m 
sprays against orchard pests, Hi 
112, 145, 196, 407, 425; for 
preserving timber from insects, 
390, 430, 436 ; in formula for 
Krosig solution, 407 ; and sodium 
sulphoricinate, formula for, 
against vine moths, 73. 

Carbolic Wash, prohibitive cost of, 
in Canada, 122. 

Carbolineum, watering soil with, 
against Conta-rinia pyrivora, 343 ; 
for treating timber against boring 
beetles, 390 ; in sprays for orchard 
pests, 36, 135, 145, 146, 448; 
against Bcale-insectB, 135, 141, 
405. 

Carbolineum Emulsion, suggested 
spraying with, against Blasto- 
dacna atra, 286. 

Carbon Bisulphide, for destroying 
ants, 142, 314, 404; against 
pests of stored grain, peas, etc,, 

I, 13, 68, 160, 203, 221, 246, 268, 

270, 329, 337, 356, 367, 366, 383, 
403, 419, 425, 452, 457, 463, 466, 
469, 491, 548; against timber- 
infesting insects, 390, 430 ; 

against tobacco pests, 183, 215, 
224, 349 ; infection of, into 
soil against underground pests, 

II, 12, 13, IB, 28, 119, 142, 245, 
345, 426, 448, 471, 478; fumi- 
gation with, 1, 13, 39, 68, 69,. 
151, 160, 183, 188, 206, 215, 221, 
227, 235, 254, 268, 270, 292, 329, 
337, 349, 856, 357, 366, 383, 390, 
402, 404, 425, 452, 457, 463, 466, 
469, 491, 548 ; variation >“ 
resistance of insect pests to 

i fumigation with, 13 ; carbon- 
tetrachloride a safer fumigant 
than, 452 ; chlorpicrin compare! 
with, as a fumigant against 
grain pests, 491 ; compared wita 
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hydrocyanic acid gas as a fumi- 
gant, 83 ; machines for disinfec- 
ting cotton seed involving use 
of, 42 J addition of, to petroleum 
emulsion, 74 ; effect of injection 
of, into plants, 101, 227, 827 ; 
experiments with, as an insecti- 
cide, 12-14; unsuitable for con- 
trolling Pedinophora gossypiella, 
811. 

Carbon Dioxide, effect of, on inseots 
in bales of tobacco, 223, 224*. 
Carbon Tetrachloride, experiments 
with as a fumigant, 254, 343, 452, 
548 ; for preserving timber from 
insects, 430. 
carbonarvus, Ephialtes. 
eardinaUs, Novius ( Veddia ). 
CardiopJiorus devastans, on mul- 
berry in Formosa, 175. 
Cardiophorm formosanus, on mul- 
berry in Formosa 175. 
cardui, Aphis . 

Carduus, Aphis cardui on, in Br. 
Columbia, 361 ; food -plant of 
Eucostna luctmosana in Trans- 
caucasia and Turkestan, 347. 
Carduus Imceolatus, Corythuca dis- 
tincia on, in U.S.A., 493. 

Cara v, Parafairmairia gracilis on, 
in Britain, 59 ; Thripsaphis pro- 
ducta on, in Colorado, 130. 

Carex ovalis, scale-insects on, in 
Britain, 59. 

Carica papaya (see Papaw). 
caridei, Aphycus Jlavidulus ; Eury- 
loma ; Lindesonium ; Onophihis ; 
Parexorista ; Perissoc&ntrus argen- 
tinae ; Pseudaphelinus ; Tetras- 
tichus. 

carinatu8, Eriophyes (Phytoplus), 
came, Idames. 
camellia, Pendulinus. 

Carnation, pests intercepted on, in 
Porto Rico, 485 ; EpUachna 
globosa on, in Switzerland, 368; 
pests of, in U.S.A., 547. 

Carob [Geratonia siligua), Bruchus 
pi&onm infesting, m. Chile, 429. 
Carolina, North, outbreak of La- 
phygma frugiperda in, 542. 
Carolina, South, danger of intro- 
duction of A.nthonomus grandis 
into, 160 ; bionomics of Tox&p- 
tera, graminum in, 468. 

Carolina, Dmosteira (Locusta) ; Stag- 
momantis. 

Carpet Beetles, experiments with 
insecticides against, 533. 

Carpet Beetle, Black {see Attagenus 
pweus). 

Carpet Beetle, Buffalo (see Anihre- 
ms 8crophidariae). 

^et-we^d (see MoUugo verticil- 


carpinata, Lobophora, 

Garpocapsa (see Oydia). 
carpocapsae, Ascogaster. 
carpophila, Lasioptera. 

GarpophiVus dimvdiatus var. contin - 
gens, in Btored copra in Sey- 
chelles, 68. 

Oarpophilus hemiptems (Dried 
Fruit Beetle), control of, in 
California, 425. 

Carpophthoromyia pseudotritea, sp, 
n., on P yrenacantha vogeliana in 
W. Africa, 208. 

Oarpophthoromyia superba, sp. n.. 

in Nyasaland, 208. 
Oarpophthoromyia tritea , O. pseudo - 
tritea previously recorded^ as, in 
W. Africa, 208. 

Carrot, PsUa rosae, on, in Britain, 
608 ; attacked by red spider in 
France, 441 ; pests of, in Norway 
and Sweden, 94, 146, 148, 284; 
Phytometra eriosoma on, in Phili- 
pines, 380. 

Carrot Rust Flv (see Psila rosae), 
Oarteria decorella (see Tachardia). 
carthami, Brachyunguis. 

Garthamus oxycarpi (Wild Safflower), 
Brachyunguis carthami on, in 
Lahore, 473. 
carthusianus, Myzus. 

Garum carui (see Caraway). 

Oarya olivaeformis (see Pecan). 
caryae, Bdlaninus ; Halisidota. 
caryaecaulis, Phylloxera, 
caryaefoliella, Coleophora. 
caryana, Oydia (Laspeyresia). 
caryella, Monellia. 
caryivorella, Acrobasis. 

Garyoborus (see Pachymerus). 
Caryota urens (Fish-tail Palm, Sago 
Palm), Hemichionaspis aspidis- 
trae intercepted on, in California, 
29 ; Promecotheca cumingi on, in 
Malaya, 523; Oryctes rhinoceros 
on, in Philippines, 260. 

Caeca luzonica, sp. n., parasite ol 
Schizaspis bbata in Philippines. 
36. 

casei, Piophila. 

Casein-lime, experiments with, as a 
spreader for lead arsenate sprays. 

199, 200. 

Cashew ( Anacardium occidentals ), 
food-plant of Heliothrips rub 
rocindus in Grenada, 496. 
Cassava {Manihot utilissima ), less 
susceptible than sugar- c,^ne to 
Diaprepes abbreviaius in Bar- 
bados, 394; ^ood- plant of Heh- 
peltis bergrothi in Belgian Congo. 
80; locusts on, in Br. Guiana. 
31, 336; Agrotis ypsUon on, in 
India, 182; Ps&uaococcus virga- 
tus on, in Zanzibar, 85. 
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Cassia fistula, Pachymerus gonagra \ 
in seeds of, in Hawaii, 354. 

Cassia glauea, Bruchus pruininus 
ovipositing on seeds of, in Hawaii, 
355. 

Cassia grandis, pests of, in Ceylon, ♦ 
539 ; Pachymerus gonagra in 
seeds of, in Hawaii, 354. 

Cassia mimosoides, Pseudococcus 
virgatus on, in Seychelles, 68. 

Cassia nodosa, Pachymerus gonagra 
in seeds of, in Hawaii, 354. 

Cassia occidentalis , Araecerus fasci- 
culatus in, in Java, 2. 

Cassida nebulosa , on cabbage and 
tnmips in Sweden, 147. 

Castanea (see Chestnut). 

Castanea dentata, Buprestis rufipes 
mining in, in U.S.A., 421. 

Castanea saliva, Myzocadis kwicola 
on, in Japan, 548. 

Costarica, I) ip ar op sis. 

castafteum, TriboUum. 

Castanopsis cuspidata, Aphids on, 
in Japan, 548. 

Castittoa, pests of, in San Thom 6, 52. 

Castnia licus (Giant Moth Borer), 
on sugar-cane etc., in Br. Guiana, 
385, 386. 

Castor-oil Plant (see Picinus commu- 
nis). 

castrensisy Malacosoma. 

Casuarina, spread of I eery a pur- 
chasi on, in Ceylon, 128; pests 
of, in Australia, 35. 

casuarinae, Eurytoma ; Lopidosa- 
phes ( Mytilaspis ). 

Catabomba pyrastri (see Lasiophthi- 
cus). 

Catalpa, Aulacaspis pentagon a on, 
in Italy, 143 ; Ghaitophorus ne- 
gundinis on, in U.S.A., 164. 

Catalpa Midge (see Cecidomyia 
catalpae). 

ecUalpae, Cecidomyia. 

Catascythropvs acuticollis , on cacao 
in Belgian Congo, 79. 

catenulata, Psiloptera. 

Cathorama herbarium, destroying 
books and furniture in Barbados, 
394. 

Catocala , measures against, on pecan 
in U.S.A., 228, 

Catochrysops pandava, bionomics of, 
on Cycads in Singapore, 520. 

catoxantha, Brachartona. 

Cats, destroying birds in Australia, 
78., 

caiskillensis, Odynerus. 

Cattle, destroying. Aphis bakeri in 
Idaho, 406 ; value of Melolontha 
melolontha as food for, in Switzer- 
land, 257 ; effect of residues of 
arsenical sprays on, in TJ.S.A., 
487. 


OatiUya, species of, attacked bv 
Isosoma orohutomm in New 
Jersey, 828. 

Cattleya Ply (see Isosoma orchi. 
dearum). 

Cattleya Midge (see Parallebdi . 
plom cattleyae). 

cattleyae, Ohotus ; Isosoma ; Paral 
lelodiplosis. 

cattleyarum , Cholus (see C. cattleyae) 

Caucasia, proposed organisation of 
anti-locnst bureau in, €6. 

candata, Lepidiota . 

Gaulaccmpus acericaulis (Maple 
Leaf-stem Borer), on shade- trees 
in New York, 451. 

Cauliflower, PluteUa maculipemis 
on, in S. Africa, 248; measures 
against Aphis brassicae on, in 
S. Australia, 153 ; Phorbia 
( Chortophila ) brassicae on, in 
Britain, 180 ; pests of, in Nyasa- 
land, 70; pests of, in U.SA 
300, 871, 505. ' ’’ 

Caustio Potash, against anta, 486 ; 
spraying with, against Murgantia 
histrionica, 268. 

Caustio Soda, in formula for creso- 
lated distillate emulsion, 215 ; in 
formula for soda-sulphur against 
citrus pests, 217; as a winter- 
wash for orchard trees, 511. 

Caustio Solution, and sodium 
nitrate, injurious to foliage, 100. 

cautella, Ephestia. 

Cayenne Pepper, ineffective against 
cockroaches and clothes moths, 
532. 

Cecidomyia, on rice in Dutch E. 
Indies, 447. 

Cecidomyia catalpae (Catalpa 
Midge), in Maryland, 373. 

Cecidomyia destructor (see Mayo- 
tiola). 

Cecidomyia manihot, parasitised by 
Tetrastich us fascialus in St. Vin- 
cent, 121. 

Cecidomyia scdiciperda (see Rhah 
dophaga). 

Cecidomyia sir obi (see Perrisia). 

Cecidomyidae, list of rare species of, 

in Britain, 847. 

Cecropia, value of, for paper- 
making, 256. 

Cecropia ovnerrea, Coelomera lanio on, 
in Brazil, 256. 

cecropia, Sarnia. 

Cedar, not attacked by Platypus 
u>iZa<mt,inN. America, 265 ; Atimia 
dorsalis in, in California, 397. 

Cedar, Bed, Idolothrips coniferamm 
on, in Maryland, 84. 

Cedar,- Western Bed, Buprestis 
aurulenta infesting, m California, 
289. 
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Cedar, WMte (see Gedrela odorata). 

Cedar Oil, useless against clothes 
moths, 48; for preserving tim- 
ber from insects, 430. 

Gedrela odorata (White Cedar), pre- 
ferred food-plant of Eypsipyla 
qrandella in St. Lucia, 517. 

Cedrela toona, pests of, in Ceylon, 
539 ; pests of, in India, 86, 519. 

Cednts deodara (see Deodar). 

Oeiba pentandra, food-plant of Edo- 
. petti s in Java, 232. 

Cetatoria diabroticae, parasite of 
Diabrotica vitUUa in Connecticut, 
459. 

celerio, Hippotion. 

Celery, pests of, in Britain, 119, 
425, 438, 480, 508 ; Addia hera- 
clei on, in Italy, 143 ; pests of, 
in Philippines, 379, 380. 

Celery Fly (see Addia heraclei). 

celti, Shwaphii. 

celticolens, Chromaphis. 

Cellis australis , Bnivaphis celti on, 
in Lahore, 473. 

edits sinensis, new Aphid on, in 
Japan, 548. 

Cemiostoma (see Leucoptera). 

c&ntmrus, Archon. 

Centipedes, destroying noxious in- 
sects, 132, 392. 

CentroHa simUis , sp. n., on hazel in 
Italy, 504. 

Centrobia walked, on Quercus robur 
in Italy, 504. 

Centrobia walkari var. minor, n., on 
Quercus in Italy, 504. 

Centrodera nevadica, in Pinas pen- 
derosa in California, 397. 

Centurus radiolatus , importance of, 
in relation to cacao in Jamaica, 
529. 

teparum, Anfhomyia, Phorbia (see 
Eylemyia rntiqua). 

Cephdeia abieiis, bionomics of, in 
spruce forests in Germany, 410, 

cephalicola, Aphis (see A. bakeri). 

Cephalosporium , infesting Ghrysom- 
phdus dictyospermi var. pvnnu- 
lifera, 9 ; infesting I eery a pur- 
chmi in Ceylon, 128. 

Cephdosporium lecanii (Shield- 
scale Fungus), infesting scale- 
insects in West Indies, 33, 394 ; 
infesting Coccus colemani in India, 
322 ; infesting Saissetia hemi- 
sphaeriea in Porto Eico, 104; 
infesting Coccus viridis in San 
Thome, 52, 384 ; infesting scale- 
insects in Seychelles, 68, 876. 

Cephalotaxus dntpacea, Chile sim- 
plex hibernating in, in Japan, 234. 

cephalotes, Atta. 

Cephidae, key to larvae of N. 
American, 552. 


Oephonodes hylas (Bee Hawk Moth), 
precautions against, on coffee in 
Malaya, 33. 

Cephas, in Canada, 84. 

Cephas cinctus, on cereals and 
grasses in N. America, 551, 
552. 

Cephas pygmaeus, distinguished 
from 0. cinctus, 551. 

Cephas rufiventris (see Janus). 

Cerambycidae, list of, from Cali- 
fornia, 363, 396, 441, 528. 

Cerambycobius, parasite of biprion 
simile in Connecticut, 460 ; para- 
site of Acrobasis nebulella in 
U.S.A., 169 ; a secondary para- 
site of Cydia molesta in U.S.A., 
374. 

Ceramiea picta (Zebra Caterpillar), 
on vegetables in Canada, 61, 
84, 241, 412. 

cer amicus, Duomitus. 

Ceraphora, parasite of Permig vac- 
cvnii in U.S.A., 553. 

cerasana , Tortrix. 

cerasi, Aphis ; Caliroa [Selandria) 
(see Eriocampoides Imacina) ; 
Myzoides [Myzus) ; Bhagoletis. 

cerasifoliae, Aphis. 

cerasivorana, Tortrix ( Archips , Ca- 
coeeia). 

cerasorum, Eulecankm ( Lccanium ). 

Cerataphis lataniae, intercepted on 
orchids in California, 450, 525; 
on vanilla in Seychelles, 376. 

Ceratina viridis, on rubber in 
Ceylon, 539. 

Ceratitis, not numerous in the Gold 
Coast, 133. 

Ceratitis capitata (Mediterranean 
Fruit-fly), measures against, in 
S. Africa, 261 ; food- plants of, 
in N. Africa, 39 ; legislation 
against, in Canada, 136 ; on 
citrus in Florida, 473 ; bionomics 
of, in Hawaii, 167, 184, 185, 186 ; 
on oranges in Zanzibar, 276; 
on orange in Uganda, 51 ; im- 
portance of preventing intro- 
duction of, into U.S.A., 297 ; 
experiments in trapping, with 
oils, 423 ; new types of cages for 
breeding parasites of, 108. 

Ceratitis cosyra (see G. rosa). 

Ceratitis punctata, on cacao in 
• Belgian Congo, 80 ; on mango in 
Uganda, 52. 

Ceratitis rosa, measures against, in 
S. Africa, 261 ; on soursop in 
Zanzibar, 12^ 

Ceratotkri poides brunheus, sp. n,, 
on kola in Gold Coast, 269. 

Cerceris arenaria, a natural enemy 
of OtiorrhynchUs sulcalus in 
Europe, 172. 
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Cerceris ferreri , predaceous on Bye- 
ti8cus betulae in Europe, 172. 

Cerchysius whittieri, sp. n., parasite 
of Saissetia oleae in U.S.A., 

167. 

Cerc&peus artemiseae, in Br. Colum- 
bia, 24. 

Cereal limps {see Limothrips cereal- 
bum). 

cere ale, Macrosiphum (see M. gran- 
arium). 

cerealella, Sitotroga. 

cerealellae, Habrocytii-s. 

cereaUum, Limothrips ; Meromyza. 

Cereals, pests of, in Australia, 496 ; 
pests of, A Britain, 119, 435, 508, 
509 ; pests of, in Canada, 84, 255, 
363 ; pests of, in Germany, 445 ; 
Oscinella frit on, in Italy, 143; 
pests of, in Norway and Sweden, 
89, 145, 146, 147, 148, 149, 150, 
151, 284; pests of, in U.S.A., 1, 
1A 29, 34, 47, 63, 137, 170, 194, 
195, 207, 244, 290, 304, 307, 365, 
373, 389, 413, 416, 417, 479, 484, 
505, 525, 527, 551, 566 ; pests of, 
in New Zealand, 535; thrips 
infesting, 505 ; (see 'Wheat, 
Maize, etc.). 

Cereals, Srored, pests - of, in S. 
America, 548; measures against 
pests of, in Australia, 11, 269, 
558 ; insects from refuse of, 
infesting houses in France, 132 ; 
measures against insects infesting, 
in Hawaii, 357 ; quarantine 
against pests of, in Japan, 176; 
measures against pests of, in 
U.S.A., 202, 246, 414, 434, 438, 
451, 457, 491 ; Tenebroides mauri- 
tanicu8 in, in Zanzibar, 128 ; 
new methods of storing against 
insect jpests, 124; experiments 
againjrweevils infesting, in ships, 
439. 

Ceresa bubalus (Buffalo Tree-hop- 
per), associated with poplar can- 
ker in U.S.A., 207. 

ceriferus, Ceroplastes. 

Cerococcus hibisci, on egg-plants in 
India, 86. 

Cerodonta femoredis (Wheat -sheath 
Miner), in Montana, 114. 

Ceromasia sphenophori, liberation 
of, in Hawaii against Mhabdoc- 
nemis obscura, 275, 351. 

ceroplastae , Anenstus ; Neompha- 
loiddla. 

Cero-plastes, intercepted in Cali- 
fornia, 525 ; on cacao in Belgian 
Congo, 801 on boffea arabica in 
San Thom6, 384 ; intercepted in 
avocado seed in U.S.A., 206. 

Ceroplastes cajahi, food-plants of, 
in India, 86. 


Ceroplastes e erifmts, on mulberry 
in Formosa, 174; on custard- 
apple in Uganda, 52. 

Ceroplastes drripediformis (Barnacle 
Scale), on oranges in, in U S A 
313. 

Ceroplastes floridensis (Florida Wax 
Scale), on Cycas in Ceylon, 539 . 
on oranges in U.S.A., 813. 

Ceroplastes galeatus, parasites of in 
Uganda, 52, 87. 

Ceroplastes grandis, on Ilex para 
guariensis in Argentina, 225. 

Ceroplastes personatus , on boffea 
liberica in Gold Coast, 86. J 

Ceroplastes quadrilineatw , on 
custard-apple in Uganda, 52. 

Ceroplastes rubens (Ruby Wax 
Scale), intercepted on persimmon 
in California, 293; bionomics 
and control of, on citrus in 
Japan, 401 ; food-plants of, i n 
the Tropics, 86. 

Ceroplastes rt isd, on imported figs 
in Britain, 59 ; on fig in Italy, 
143; on fig trees in Spain, 56. 
162. ’ 

Ceroplastes sinensis, on orange in 
Italy, 143. 

Ceroplastes singularis, on guava in 
Uganda, 52. 

Ceroplastodes demi, sp, n., on 
Petalostemon violaceus in Kansas 

546. 

Ceroplatus tipuloides, resistance of. 
to desiccation, 318. 

Ceroputo, intercepted on orchids 
in California, 100. 

certella. Argyresthia. 

cennna, Thosea. 

cermnus, Eaplohamrtms. 

Cetonia, parasitised by Seolia bifas 
data in Europe, 345. 

Cetonia aurata, on roses in France 
469 ; on rye in Sweden, 147. 

Cetonia exasp erala, on mulberry in 
Formosa, 175. 

Cetonia fioricola, probably on rye 
in Sweden, 147. 

Cetonia stiotica (see Oxythyrea ju 
nesta). 

Ceuthorrhynehus assimilis, on cruci 
ferous plants in Germany, 344. 

Ceuthorrhynehus brassicae, on 

cabbages in France, 441. 

Ceuthorrhynehus quadridens, on 
turnips in Sweden, 148. 

Ceuthorrhynehus rapae, on turnips 
in Norway, 284; on cabbage in 
Sweden, 148. 

Ceuthorrhynehus sulcicolhs, biono 
mics of, and measures against, 
in Germany, 244 ; on cabbage m 
Italy, 143 ; on eabbage m 
Switzerland, 36$. 
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Ceylon, experiments in trapping 
fruit-flies with oils in, 423 ; 
miscellaneous insect pests in, 
126, 128, 321, 375, 523, 538, 540, 
541 ; pests of rice in, 295, t>39 ; 
pests of tea in, 128, 814, 315, 434, 
435, 539, 540 ; measures against 
j eery a purchasi in, 11, 128; 
plant pest legislation in, 87; 
supposed introduction of sooty 
mould into Seychelles from, 68"; 
pests from, intercepted in U.S.A., 
208, 525; financial loss due to 
Pomona coffearia in, 435. 

Ceylonia theaecola (see Toxoptera 
eojfeae). > . 

Chaenomdes wponwa (Japan 

1 Quince), Apnis pomi on, in 
Japan, 548. 

Claerocampa aledo, Beldom found 
on tea in Sumatra, 37. 

(Jhaetocnema concvnna, on rhubarb 
in Sweden, 147. 

Chaetoplagia asiatica, sp. n., from 
India, 331. 

Chaff Scale (see Parlatoria per- 
gandci). 

Chaffinch, destroying Bibionid flies 
in Britain, 119; not a beneficial 
bird in Britain, 478. 

Chaiiophorus aceris, on Acer in Br. 
Columbia, 361 ; 0. lyropicta 

erroneously recorded as, in New 
York, 451 ; in Sweden, 146. 

Chaitophorus japonka, sp. n., on 
Acer pietum in Japan, 648. 

Chaitopkoru s lyropicta (Norway Ma- 
ple Aphis), on shade -trees in 
New York, 451. 

Chaitophorus maculatus (see Callip- 
term ononidis). 

Chaitophorus negundims (Box Elder 
Aphis), on Acer negundo in Br. 
Columbia, 361 ; bionomics and 
control of, in U.S.A., 164. 

Chaitophorus populicola, on poplar 
in Maine, 241. 

Chaitophorus salij apon ica, sp. n., 
on Salix midtmervis in Japan, 
548. 

CTudcis ovata, parasite of Lepidop- 
tera in U.S.A., 45, 108. 

Chalcis pusiUa, parasite of vine- 
moths in Spain, 113. * 

Chalcodcnnus aeneus (Cowpea Pod 
Weevil), on cotton in U.S.A., 247. 

f halcogiraphus, Pityogenes. 

Chalioides junodi (Wattle Bag- 
w °rm), measures against, on 
wattle in Natal, 360. 

dialybaeus, Oreus , 

thalybe, Ehopatocampta. 
Ghamaecypam obtusa, Chalcids in* 
luting seeds of, in Japan, 402, 

(C659) 


Ghamaesyce serpyUifolia ( Thyme - 
leaved Spurge), Nysim ericac 
ovipositing on, in U.S.A., 399. 

championi, E pier anion. 

Ghamu8 belius, ap. n., in Belgian 
Congo, 33&. 

Chamus tuberculatus, sp. n. t on 
guava in Belgian Congo, 332. 

Changa (see Scapteriscus vicinua). 

Characoma stictigrapta, on cacao in 
Belgian Congo, 79. 

Charaeas graminis (Antler Moth), 
damaging pastures in Britain, 
120, 436, 509 ; in Sweden, 148. 

Charitopodinu8(Eupelminu8)8wezeyi, 
parasite of Bruch ids in Hawaii, 
355. 

Charitopodinus terryi, sp. n., from 
China, 355. 

Charlock, Phyllotreta spp. on., ia 
Britain, 246. 

charoba, Gerriocerus. 

Ghauliognathus, on cotton in U.S.A., 
248. 

Chaunoderus transversalis, on cacao 
in Belgian Congo, 79. 

Checkered TusRock Moth (see Da- 
tana integerritna). 

Cheese-cloth, for protecting plants 
from insect pests, 120, 158, 214, 
371, 388. 

Gheimatobia brumata (Winter Moth), 
in Britain, 57, 510 ; bionomics 
of, in forests in Germany, 7 ; 
measures against, on apples etc. 
in France, 113, 470; on fruit- 
trees etc. in Norway and Sweden, 
149, 284, 285 ; measures against, 
in orchards in Switzerland, 367, 
368. 

Chelonis munalcatae , parasite of 
rice-borers in Japan, 236. 

Ghelymorpha argus, food-plants of, 
in Connecticut, 458. 

Chelyophora magniceps, sp. n., in 
Sudan, 208. 

cJtenopodiaphidis, Diaeretus. 

Ghenopodium album, 4 Chloropisca 
glabra ovipositing in soil round 
roots of, in U.S.A., 492. 

Chenopodium botrys, Tetranychus 
telariu8 on, in California, 252. 

Chermes, commercial uses of galls 
of, 244 ; bionomics of, on spruce 
and larch in Britain, 154-158; 
on spruce in Sweden, 146. 

Chernies abietis, life-cycle of, in 
Britain, 155 ; on sptuce iu 
Norway, 283; forming galls on 
Picea excelsa in Switzerland, 368. 

Ch&rmes ( Gnaphflodes ) lapponkus 
var. tardus, life-cycle of, in 
Britain, 155. 

Chermes nusslini, pn Abies nord- 
manniana in Switzerland, 368. 

D 
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Chermes occidentals, life-cycle of, 
in Britain, 155. 

Chermes piceae, on silver spruce in 
Norway, 284; on Abies nord- 
manniana in Switzerland, 868. 

Chermes pini, on pines in Norway, 
283. 

Chernies sorbi (see Psylla). 

Chermes strobi, on Finns strobus in 
Italy, 143. 

Chermes (Cnaphalodes) sfrobtiobius, 
life-cycle of, in Britain, 155. 

Chermes viridis, life-cycle of, in 
Britain, 156. 

Cherry (Primus cerasus), pests of, 
in Britain, 159, 432; measures 
against pests of, in Canada, 54, 
60, 103, 121, 165, 415, 507 ; 
Eriocampoides limacina on, in 
Germany, 405 ; pests of, in 
Italy, 143, 173 ; new Aphid on, 
in Japan, 548 ; peats of, in Nor- 
way and Sweden, 148, 150, 285; 
pests of, in U.S.A., 131, 213, 242, 
274, 373, 416, 419, 441, 450, 465, 
489; pestB imported on, into 
TJ.S.A., 100, 197, 293, 294; 
scorching effect of calcium arsen- 
ate on foliage of, 329. 

Cherry, Bird (see Prunus pennysl - 
vanica). 

Cherry, Choke (see Prunus vir- 
giniana). 

Cherry, Firo (see Prunus penny si • 
ran-ica). 

Cherry, Flowering, Cerambycid lar- 
vae intercepted in, in California, 
450 ; Cydia molesta probably 
introduced into U.S.A., on, 369, 
373. 

Cherry, Pin (see Prunus pennsyl- 
vanica). 

Cherry, Sand (see Prunus pumila). 

Cherry, Wild, Myzus cerasi on, in 
Br. Columbia, 361 ; Lachnostema 
rugosa on, in Manitoba, 864 ; 
(gee Prunus emargin-ata, P. de- 
mised and P. serotina). 

Cherry, Wild Bed (see Prunus 
pennsylranica). 

Cherry Aphis (see Myzus cerasi). 

Cherry Ermine Moth (see Hypono- 
meuta vadellus). 

Cherry Fruit-flies (see Rhagoletis 
cingulata and R. fausia). 

Cherry Sawfly (see Eriocampoides 
limacina). 

Cherry Sawfly Leaf-miner (see Pro- 
fenusa coUaris). 

Cherry Scale (s$e Eulecanium cera- 
sorum).' 

Cherry Slug (see Eriocampoides 
limacina). 

Cherry-tree Borer (gee Enarmonia 
woeberiana). 


Chestnut, pests of, in U.S.A., 2t 
421, 522, 528 ; pests intercentJ 
on, in U.S.A., 137, 206, 253, 45^ 
Nygmia phaeorrhoea on, in Italy 
143; Dictyoploca japonica oil 
in Japan, 502. 

Chiek Pea (see Ctcer aridinum). 
Chile, parasitic Hymenoptera from 
818, 428, 429; beneficial pJe! 
daceous insects in, 429; ^ 
csllaneous pests in, 429, 500. 
Schistocerca paranensis in iri* 
428. 

chilensiB, Cdotermes ; Paridrii. 
chilina, Pseudoparlatoria. 

Chilo simplex (Two-brooded 
Borer), rood-plants of, in India, 
123 ; bionomics of, and measure* 
against, in Japan, 176, 234-236 
503. 

Chilo suppressdis, on maize in 
Zanzibar, 128. 

chilocida, Apmtelea ( Stenoplewa ). 
Chilocorus bipustulatus, predaceom 
on Toxoptera aurantii in France, 
488; ineffective against scale-’ 
insects in France, 488 ; pr&. 
daceous on Chrysomphalus didy - 
ospermi in Italy and Spain, 9, 
36, 113. 

Chilocorus discoideus, predaceom 
on scale-inseetB in Uganda, 51, 52, 
Chilocorus nigntus , predaceous on 
Coccus colemani in India, 322. 
Chilomems htnata , predaceous oa 
Aphis gossypii in Nyasaland, 7a 
Chitomenes quadrilineata, predace- 
ous on Aphis gossypii in Nyasa- 
land, 70. 

chiloni8, Amyosoma. w 
China, citrus pests in, 26 ; CW- 
podinu8 terryi from, 355; bio- 
nomics of Melaphis chinensis on 
Rhus semialata in, 45 ; Pordipsa 
modt8ta in rice from, intercepted 
in Hawaii, 518 ; food-plants of 
Parlatoria chinensis in, 206; 
pests from, intercepted in TT.S.A., 
29, 100, 137, 206, 253. 

China Clay, a good diluent for 
dust sprays, 60. 

China-berry, food-plant of citrus 
peats in Florida, 474. 

Chinch Bug (see Blissus Uucopiera)- 
ckinense , Calosoma. 
chinensis, Brwhus (Pachjmem) \ 
Chrysochus ; Melanauster ; Ate 1 ** 
phis (Aphis ) ; Parlatoria; SchkcH- 
lendalia. ... 

Chinese Gall Aphis (see MelapW 


chinensis). 

Chinese Oak Gall, use 
medicine, 244. 

Chion cinctw, measures ag 
pecan in TJ.S.A., 228. 


of, 


for 

oa 
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ffluMoap**. intercepted on wistaria 
" i n California, 294 ; on mulberry, 
infested with Myriangium duriaei 
in Formosa, 178. 

(IkionatV** oitri (Orange Snow 
Scale, White Scale), control of, 
on oranges in Fiji, 237; on 
citrus in West Indies, 33, 394, 
516 ; on citrus in Japan, 401; 
on oranges in U.S.A., 813. 
CMonaspis dilatata, on coconut in 
Seychelles, 375. 

Chionaipis dubia, on fernsmFiji, 238. 
CAtoaospis inday, on coconuts in 
Seychelles, 68, 375, 376. 

manni. on tea in India. 


Chonaspis pinifoliae, parasites of, 
in Spain, 113, 

ChUynaspis solids, on ash in Swit- 
zerland, 367. 

Ghionaspis solani, on tomato in 
Seychelles, 68. 

Chir-pine Scale (see Ripersia resino - 
phua). 

CHrothrip* manieatus, on oats in 
TJ.S.A., 605. 

Chives, Criocem merdigera on, in 
Fiance, 441 ; Acrolepia assectella 
on, in Sweden, 286. 

chlapovskii, Pristavlacus. 

Cideonus, parasite of Pwhyzancla 
periusalis in Porto Rico, 486. 

Chloral Hydrate, in formula for 
poison-bait for ants, 314. 

Chlorida festiva, on ebony in Bar- 
bados, ’394. 

Chloridea (see Heliothis). 

Chloris gay ana, as a shelter- trap 
for Baltic a ampelophaga in Al- 
geria, 142. 

Chlorita flavescens, a minor pest of 
mulberry in Formosa, 174. 

chlorizans, Baris. 

Chloroelystis rectangulata, destroyed 
by fowls in Britain, 57 ; on fruit- 
trees in Sweden, 149, 

Chloroform, as a fumigant, insect 
eggs killed with, 254; effect of 
injection of, into orchids against 
Isosoma orchidcarum, 327. 

Chlorophorus, on sal in India, 519. 

CUoropisca glabra , predaceous on 
Pemphigus betas in U.S.A., 492. 

Chlorops assimilis, considered a 
synonym of Ghloropisca glabra, 492. 

Chhrops tlaidfrons, in houses in 
Switzerland, 368. 

Chlorops taeniopus (Gout Fly), on 
barley in Britain, 5U8. 

Ulorpicnn, allyl alcohol containing, 
254 ; properties of, as an insecti- 
cide, 398 ; as a fumigant against 
gram pests, 491 ; fumigation 
agaiifet lice, 431. 

'U56- 


Chokeberry (see Pyrus arbutifolia ). 

Choke-cherry Aphis (see Aphis 
cerasifoliae). 

Cholam (see Andropogen sorghum)- 

Cholus cattleyae, infesting orchids in 
U.S.A., 205, 556. 

Cholus cattleyarum (see 0. cattleyae). 

Cholus forbesi, on orchids in New 
Jersey, 205. 

ChortophUa (see Phorbia). 

Chromaphis celticolens, sp. n., on 
Celtis sinensis in Japan, 548. 

Chromaphis juglandicola (Walnut 
Aphis), control of, in California, 
99, 415. 

chrysanthemi, Phytomyza {Napo- 
myza). 

Chrysanthemum, pests of, in Britain, 
427 ; food-plant of Homona cof- 
fearia in Ceylon, 540 ; new Aphid 
on, in Japan, 547 ; Aphids on, 
in Lahore, 473 ; pests of, in 
Norway and Sweden, 150, 286 ; 
Pionea ferrugalis on, in Ontario, 
412 ; pests intercepted on, in 
Porto Rico, 485 ; Brotolomia 
meticulosa infesting, in Switzer- 
land, 368; pests of, in U.S.A., 
12, 107. 

Chrysanthemum indicum, pests of, 
in Sweden, 145, 146. 

Chrysanthemum frutescem, Heio- 
peltis on, in Java, 233. 

Chrysanthemum sinense, Halticu* 
minuiu8 on, in the Pescadores, 
503. 

Chrysanthemum Gall Midge (see 
Diarthronomyia hypogaea). 

Chrysis lyncea, parasite of Parasa 
in Uganda, 51. 

Chrysis postscuteUaris, parasite of 
Parasa in Uganda, 51. 

Chrysobalanus icaco, Sterictiphora 
zaddachi on, in Porto Rico, 391. 

Chry8obothris axillaris, in Arizona, 
307. 

Chrysobothris breviloba, in Pinus 
ponderosa in Arizona, 307. 

Chnfsobothris debilis, in Arizona, 
307. 

Chrysobothris edwardsi, in Arizona, 
307. 

Chrysobothris exesa, in Arizona, 307 ; 
on Prosopis julifiora in U.S.A., 

i67. 

Chrysobothris falli, sp. n., on pines 
in U.S.A., 167. 

Chrysobothris femoraia (Flnt-headed 
Apple-tree Borer), measures 
against, on fruit-trees and pecan 
in U.S.A., 227*384. 

Chrysobothris gemmala* in Arizona, 
307. 

Chrysobothris ignicotyis, in Arizona, 
307. 

I>2 
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Gkryeobothrit laricii, on lodge-pole 
pine in U.S. A., 167. 
ffhrysobothris btdificata , on yellow 
•pine in Arizona, 307. 

Ghrysobothris merkdi, in Arizona, 
807. 

Ghrysobothris octocola, in mesquite 
in Arizona, 307. 

Ghrysobothris solieri, on larch in 
France, 477. ... 

Ghrysobothris texana, in Arizona, 
807. ... n 

Ghrysobothris trinerma, on yellow 
pine in Arizona, 307. 
chrysocephala, PsyUiodes. 

ChrysocJiaris elongata, parasite of 
Coleophora fuscedinella in Sweden, 
94. 

Ghrysocharis livida, parasite of 
Leucoptera coffcella in Porto Rico, 
104. .. 

Chrysocharodes majoriam, parasite 
of a leaf -miner in St. Vincent, 
121 . 

Ghrysochus chinensis, a minor pest 
of mulberry in Formosa, 175. 
Ohrysocoris grandis , bionomics of, 
and measures against on Aleurites 
cordata in Japan, 236. 
chrysographeUa, Ancylolomia. 
Ghrysomela populi (see Melanoma). 

chrysomdinus, Tachyporus. 
chrysornphali, A'phelinus. 
Ghrysomphcdus, intercepted on palm 
etc. in California, 137, 293, 525. 
Chrysomphalus aonidum ( Black Bar- 
nacle Scale, Red Scale), inter- 
cepted on palms and citrus in 
S. Africa, 358; intercepted on 
coconut and grapefruit in Cali- 
fornia, 263, 450; on oranges in 
Cliile, 500 ; control of, on citrus 
in Florida, 217 ; food-plants of, 
in India, 86 ; on coconuts etc. in 
Seychelles, 68, 375, 376. 
Chrysomphalus aitrantii (California 
Red Scale), intercepted on citrus 
in S. Africa, 357, 358 ; control of, 
on oranges in Fiji, 237 ; fumi- 
gation experiments against, 419 ; 
food-plants of, in the Tropics, 86. 
Chrysomphalus dictyospermi (Spa- 
nish Red Scale, White Barnacle 
Scale), introduction of, into S. 

. Africa, 86; intercepted in S. 
Africa, 357, 358 ; parasite of, in 
Barbados, 394, 443; Chilocorus 
<hipu*tulatu8 ineffective against, 
in France, 488 ; on oranges in 
Italy, 443 ; ^natural enemies of, 
in Itafy and Spain, 35, 56, 113 ; 
on coconuts in Seychelles, 68, 
375. * . . 

Chrysomphalus dictyospermi minor 
(see C. dictyospermi pinnulifera). 


Chrysomphalus dictyospermi pinnule 
/era, on oranges and Ficus in 
Africa, 38 ; on camellia in Italy 
143 ; list of parasites of, 9 . ' 

Chrysomphalus ficus (see C. aeni 
dum). 

Chrysomphalus paulistus, food- 
plants of, in Argentina, 225. 

Chrysomphalus perseae , intercepted 
on orchids in California, 101 . 

Chrysomphalus (Aspidiofw#) 
sonatus f on rubber in British 
Guiana, 385; intercepted in 
avocado seed in U.S.A., 206. 

Chrysomphalus scutiformk, inter- 
cepted on bananas in California, 
29 ; intercepted in avocado seed 
in U.S. A., 206. 

Chrysopa, predaceous on VsyUa in 
Formosa, 175; natural enemy 
of Tetranychus telarius in Turke- 
stan, 348. 

Chrysopa cdlifomiea (Green Lace- 
wing), predaceous on Aphids and 
other insects in U.S. A., 218, 
243, 415. 

Chrysopa maisumurae , predaceous 
on leery a purvhaei in Japan, 
283. 

Chrysopa nigricomis , predaceous on 
Chaitophorus negvmdinis in U.S. A., 

164. 

Chrysopa oculata, predaceous on 
Chaitophorus negundinis inU.S.A., 


164. 

Chrysopa perla, predaceous ou 
Aphids in Holland, 136. 
Chrysopa plorabunda , predaceous 
on Chaitophorus negundim in 
U.S.A., 164. 

Chrysopa port-erina , predaceous on 
Eriosoma lanigerum. in Chile, 429. 
Chrysophana placida, parasitised by 
Oryssus occidentals in U.S. A., 

550. 

ehrysophyUae, Perristo. 
chrysorrhoea, Arotornis ; hupredU, 


chrusozona, Tadraona., . 

Chusquea, pests of, in Brazil, 189, 

404. 

Cicada, intercepted on palm 111 


California, 137. , 

Cicada ochracea, a minor pes 
mulberry in Formosa, 174. 
Cicer arietinum (Chick Tea), 
f»hids infesting, in Hawaii, , 


irindeio IrngOabris, predaceoiu on 
Dendrodonua pseudoUiu/M in • 

America, 264. . N . 

i daria dilutata, on birches 

Sana %kata, on roses in Norway, 

286 . 
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Cigarette Beetle (see Lasioderma 

serricome)* 

ciliafn, OorytJwca. 

Cinchona, legislation against lm- 
portation of, into Sumatra from 
Java, 38; Lyctdoeoris m odestua 
on , in Belgian Congo, 332 ; 
peats of, in Dutch E. Indies, 350, 
447. 

emetus, Cephus ; Oh ion ; Emphylm. 
Cineraria , ApAi* helichryei on, in 
U.S.A., 420. 
einerea, Epwauta. 
cmereomargmala, Thosea. 
nnguiata, Oitfidares ; Prol&parce ; 
Bhagoklie. 

cingulatus, Dysdereue ; Strongylo- 
gaster. 

Cinnamomim camphara (Camphor), 
food-plant of flomona coffearia 
in Ceylon, 540; food-plant of 
citrus pests in Florida, 474; 
Didyoploca japonica on, in Japan, 
502/ 

Cinnamon Scale (see Eucalymnahis 
kssellaiiis\. 

circumfiexwn, Anomalon. 
circumvectus, Diokogaster. 

Cirphis unvpuncla (Army Worm 
Caterpillar), control of, on wheat 
in Argentina, 143 ; parasitised by 
Apanteks in Australia, 387; on 
rice in Dutch E. Indies, 447 ; 
control of, on cereals etc. in 
U.S.A., 14, 63, 395, 487, 562; 
immunity principles in, 437 ; 
percentage of males of, taken at 
light- traps, 487 ; Streptococcus 
duparis not pathogenic to, 
568. 

timpediformis, Ceroplastes. 
Cmo8pm8 pictu8, parasite of Cole • 
opfwra fuscedinella in Sweden, 94. 
cimarNi, Epiblema (see Eucosvia 
hduosana). 

Gimum, food- plant of Eucosma 
hduosana in Transcaucasia and 
Turkestan, 347. 

cistipennis, Fundella ( BaUovia ). 
citri, Aphis ; Ghionaspis ; Crypto- 
tkrips ; Dialeurodes ; Euphale- 
rws ; EoUica ; Lachnostema ; 
Phmnopsis ; Pseudococcus ; Sdr- 
hthrips ( Euthrips ) ; Tetranychus. 
utncola Seale (see Coccus citri - 
cola). 

ctiricola, Aphis ; Coccus ; Lepido- 
raphes (Mytdaspis) (see L. beckii). 
oUnjoln, Diateurodes. 

A8j)idiotiphagu8. 

in trap- 
Pseudo- 


. — «il, experiments 
Pmg fruit-flies with, 423. 
utrophilus Mealy Bug (see 
. coccus citropMlus). 
oitrophilus, Pseudococcus. 


Citrullus c olocynthis, Baris granuli- 
pennh in fruit of, in Egypt'. 
557. 

CitruUus vulgaris var. colocyntroides, 
attacked by Psewtoalbana lameerei 
in Egypt, 557. 

Citrus, pests intercepted on, in' 
S. Africa, 358 ; Papilio idaeus on, 
in Brazil, 501 ; pests intercepted 
on, in California, 101, 137, 450 ; 
pests of, in Ceylon, 11, 54# ; 
pests of, in China and Japan, 26, 
401, 548; pests of, in Gold 
Coast, 133 ; scale-insects on, 
in Br. Guiana, 386 ; pests of, in 
West Indies, 394, 485, 486, 487,' 
530; scale-insects imported into 
Jamaica from India on, 86 ;' 
food-plant of Coccus colema/ni in 
Mysore, 322 ; spraying against 
pests of, in Queensland, 11$; 
scale-insects on, in San Thom6 
384 ; scale-insects on, in Sey- 
chelles, 376 ; pests of, in Spain, 
56, 113; bionomics and control 
of pests of, in U.S.A., 1, 17, 27; 
28, 97, 98, 99, 216, 218, 318, 328, 
389, 450, 473, 505 ; control of 
scale-insects on, in Zanzibar, 
128; fumigation of, with hydro*' 
cyanic-acid gas, 568 ; pyrox 
sprays injurious to, 99. 

Citrus aurantium (see Orange). 

Citrus dccumana (see Grapefruit). 

Citrus japonica (Chinese Orange), 
Ceratitis capitata on, in Hawaii, 
168. 

Citrus limonum (see Lemon). 

Citrus Psylla (see Tri-ora). 

Citrus Red Spider (see Tetranychus 
mytilaspidis). 

Citrus Root-weevil (see Pachnaeus 
opulus). 

Citrus Scale (see Chrysomphalus 
didyospermi). 

Citrus Thrips (see Scirtothrips citri). 

Citrus Whitefly (see Dialeurodes 
citri). 

Cladobitts populneus, on Populus in 
Br. Columbia, 361. 

Cladosporium, infesting Chrysom- 
phalus dictyospermi in Italy, 36. 

Clania (Faggot worm, Bag worm), 
on tea in India, 186, 474. 

Clania crameri, on tea in Sumatra, 
37. 

Clania varuxjata , on Acadd and 
mulberry in Formosa, 175 ; • on 
tea in Sumatra, 37. 

daripennis , Euphowcera. 

Clastoptera obtusa, food-plants of, 
in Maine, 11, 12. 

Clastoptera proteus (Cranberry Frog- 
hopper), m U.S.A., 583 ; on dog- 
wood in Maine, 11, 12. 
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Clastoptera zanthocephala , food- 
plants ofyin Maine, 11, 12. 
daviger, Panargyrops. 
dawqrdlla spinofemorc&is, a minor 
pest of mulberry in Formosa, 174. 
davipcdpis, Garadrina. 
dawpes, Donacia. 

Olay, in mixtures for repelling bark- 
beetles, 436. 

Cteonus punctiventris (see Bothy - 
vwderes). 

Oleora glabraria, parasitised by 
Microgaster minutus in Britain, 
382. 

Glepsydrina ovata, parasite of ear- 
wigs in Britain, 427. 
derkelh, Lyonetia. 

Dlerus formicarius, predaceous on 
bark-beetles in Britain, 116, 154. 
Uterus sphegeus, predaceous on 
bark beetles in N. America, 264, 
266. 

Oleins bipundaiu s, a minor pest of 
mulberry in Formosa, 174. 
Olidogastra flavipes, on grasses in 
Norway, 284. 

Olinodiplosis anrantiaca (see Sito- 
diplosis mosellana). 

Olinodiplosis moseUarum , on wheat 
in Norway, 284. 

Clisioca/mpa neustria (see Malaco- 
soma). 

disiocampae, Dibrachya. 

Olivina, measures against, infesting 
maize in New South. Wales, 337. 
Clothes Moths, in Java, 223; in 
houses in Switzerland, 368 ; 
measures against, in U.S.A., 13 ; 
experiments with insecticides 
against, 13, 532; (see Tvneola 
bisellieUa). 

Cloudy-winged Whitefly (see Dia- 
leurodes citrifolii). 

Clover, pests of, in Britain,- 170, 
827, 508, 509; Lachnostema not 
harmful to, in Canada, 255; 
pests of, in Norway and Sweden, 
145, 147, 150, 284; measures 
against pests of, in Russia, 65; 
peats of, in U.S.A., 12, 69, 114, 
221, 308, 384, 399, 417, 420, 451. 
Clover Aphis (see Aphis bdkeri). 
Clover Leaf Weevil (see Ilypera 
punctata). 

Clover Mite (see Bryobia protends). 
Cluster Bean (see Cyamopsi-s). 
Cluster Cateqrillar (see Andraca 
bipundata). 
clypealis, Tdiocerus. 
dypeatus,*Polyc^stus. 

(flysia ambigueHa (Vine Moth), 
measures against, on vines in 
Algeria, 273; measures against, 
in France, 375, 471 ; measures 
against, in Germany, 405; on 


vines in Italy, 148 ; on vines i Q 
Russia, 162; bionomics of, on 
vines in Spain, 55, 113, 5 14 , 
measures against, in Switzerland’ 
367, 381 ; parasites of, 113, 173’ 
Glytus glabromaculotw (see G. pile'. 


Glytus pibsus, parasitised by Brig, 
taulacus chlapovskii in France 
318. 

Glytus planifrone, on willow in 
California, 897. 

cnigrum, Agrotis ( Noctua ). 

Gnaphabcroeis iolealis, synonym of 
O. medvndlis , 447. 

Cnaphalocrocis iolinalu, on rice in 
Dutch E. Indies, 447. 

Cnaphalocrocis medinalis, 447. 

Cnaphalodes , bionomics of, on 
spruce and larch in Britain, 155- 
157 ; (see Chermes). 

Cnephasia wahlbomiana , on straw- 
berries in Sweden, 149. 


Cndhocavnpa pityocampa (Pine Pro- 
cessionary Caterpillar), bionomics 
and control of, on pines in Italy, 
143, 144; in Spain, 113. 

Cnethocumpa processionea (Pine Pro- 
cessionary Caterpillar), measures 
against, on pines in France, 169 ; 
in Spain, 113. 

Cnicus japonicus, Macrosiphm 

rudbeckiae on, in Japan, 548. 

Cnidocampa flaiwcens, parasitised 
by Ascoqasier carpocapsae in 
U.S.A., 222. 

Coal Oil, for destroying Bruchus 
pisorum, 329. 

Coal Tar, in formulae for spraying 
against PluteUa maculvpennw, 

495. 


!oal Tar Creosote, for protecting 
fig-trees from Ptychodes trilma- 
tu8, 101 ; experiments with, 
against cockroaches, 532. 
oar data , Bylemyia {Leptohyleruyui). 
Cobalt Arsenate, experiments in 
spraying with, against Biohroika 
viitata, 201. 

’oca, pests of, in Java, 223, 224. 
cccidipkagus, Aphycus. 
bccinelld, predaceous on Ttftey- 
chus ielarius in Turkestan, 348. 
bccineUa calif omica, predaceous on 
Ghromaphis juglandicola in Cali- 
fornia, 99. , , 

JoccineUa fMpemns, predaceous 
on Pseudococcus adonidum m 

Chile. 429. , 

loccineUa novetmo too, P^f 

on Aphids in Canada, 230. 
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CocaneUa tcmguinea, predaceous on 
Macrosipltum eolamfolii in Ohio, 
456. 

CoedneU septempun-ctata, preda- 
eeous 0“ PsyUa in Formosa, 
175 ; parasitised by Phora fas- 
data in France, 71 ; predaceous 
on Aphids in Holland, 186. 

doe eineUa trifasdata, predaceous on 
Aphids in Canada, 380. 

CoceobadUus acridiorum, value of, 
in destruction of locusts in 
Argentina, 177, 818; discussion 
as to the advisability of using, 
against locusts in Russia, 847 ; 
study of the organisms distri- 
buted under the name of, 288. 

Coccoloia mifera (Sea-grape), Steric- 
tiphora zaddachi on, in Porto 
Rico, 391. 

Coecophagus ampere i, parasite of 
fttietococeut gowdeyi in Uganda, 
52, 87. 

Ceccophague leptospermi, sp. n., 
on Levtospermum flavescens in 
Australia, 34. 

Coccoptuims nigropleunm, parasite 
of Tachardia decorella in Uganda, 
62, 87. 

Coccophagus orientalis (see Pro- 
co ocopltagnt). 

(toccoph ague saintieaavei, parasite 
of Sametia oleae in Uganda, 52, 
87. 

Coccotrypes dactyliperda, infesting 
nutmegs in Ceylon, 639. 

Coccus, associated with ants in 
Porto Rico, 104 ; intercepted on 
avocado seed in U.S.A., 208. 

Coccus cilrieola (Citricola Scale, 
Grey Scale), experiments in con- 
trol of, on citrus in California, 
99 ; fumigation experiments 
against, 419. 

Coccus colemani, sp. n., bionomics 
and control of, on coffee in India, 
321. 

Coccus discrepans, on tea in Uganda, 
51 . 

Coccus elongatus. on laurel in Italy, 
143. 

Coccus hesperidum (Soft Brown 
Scale), on orange in Britain, 59 ; 
intercepted on citrus etc. in 
California, 137, 253, 625 ; on 
myrtle in Norway, 286 j on 
lemon in My, 143 ; on Ficus 
in Seychelles, 88 : on oranges in 
U.S.A., 313. ® 

Coccus lonmWs, intercepted on 
betel in California, 29, 100, 253, 
293, 450, 525 ; on Gliricidia 
maculate in Uganda, 52. 

Coccus ma%giferae, infested with 
Cephaksporium lecansi in G-ren- 


ada, 33 ; on mango in Mauritius, 
141 ; on mango in Seychelles, 
377 ; intercepted on mango seed 
in U.S.A., 206. 

Coccus setigerus, on guava in Uganda, 
52. 

Coccus signatus, on guava in Uganda, 
52. 

Coccus viridis {Green Scale), bio- 
nomics and control of, on coffee 
in Br. East Africa and Uganda, 
16, 51 ; on tea etc. in Ceylon, 
315, 321, 323, 539 ; on Liberian 
coffee in Br. Guiana, 86; bio- 
nomics of, on coffee in India, 321, 
823 ; on coffee in Dutch E. 
Indies, 350 ; bionomics and con- 
trol of, on citrus in West Indies, 
33, 394, 516; measures against, 
on coffee in Reunion, 365 ; 
infested with Cephalosporium U- 
canii in San Thome, 52, 384 ; 
food-plants of, in Seychelles, 
376; control of, on citrus in 
Zanzibar, 128. 

cochleariae, Phaed&n. 

cockerelli , Thecodipbsis. 

Cockroaches, measures against, in 
Connecticut, 457 ; control of, 
on cotton in West Indies, 81; 
destroyed by woodpeckers in 
Jamaica, 530 ; in houses in 
Ontario, 412 ; Metarrhizium ani - 
sopliae infesting, in Porto Rico, 
378 ; experiments with, Insecti- 
cides against, 531 ; baits for, 81. 

cocois, Aleurodicus. 

Coconut ( Cocos nucifera), pests of, 
in East Africa, 26, 86; Pachy - 
merus curvipes infesting, in S. 
America, 356 ; pests of, in 
Ceylon, 539 ; pests of, in Fiji, 
237 ; Archon ccntaurus on, in 
Gold Coast, 133; pests of, in 
Br. Guiana, 385, 386; pests of, 
in Hawaii, 351 ; scale-insects 
intercepted on, in Hawaii, 39, 
127 ; pests of, in India, 47, 86 ; 
pests of, in Dutch E. Indies, 349, 
350, 446 ; pests of, and their 
control in West Indies, 33, 71, 
497 ; pests of, in Malaya, 70, 
523 ; bionomics and control of 
Bras soils isthmia on, in Panama, 
19-21 ; pests of, in Philippines, 
24, 259-261 ; pests of, in Sey- 
chelles, 68, 375, 376; scale- 
insects intercepted on, in U.S.A., 
206, 253, 525 ; pests of, in*Zanzi- 
bar, 276. 

Coconut Beetle ffeee Or^des). 

Coconut Butterfly (see Bra^soli* 
sophorae). 

Coconut Leaf Moth (see Levuana 

| trideswns). 
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Coconut Leaf-miner (see Pronie- 
cotheca reichei). 

Coconut Leaf- roller (see Nacohia 
blackburni). . 

Coconut Oil, unsuitable for use 
against Xyleborus fomicatus, 54 L 
Coconut Oil Soap Emulsion, ex- 
periments with, against Xyle- 
borus fornicatus, 484, 

Cocos, Pseudococcus nipae on, at 
Kew, 59. 

Cocos nucifera (see Coconut), 
cocotiphagus, Aspidiotus. 

Codling Moth (see Cydia pomonella). 
Codling Moth, False (see Argyroploce 
batrackopa). 
coelebs, Dielis collaris, 

Coelinidea meromyzae, parasite of 
Meromyza americana in N. Amer- 
ica, 107. 

Coeliodes ruber, bionomics and con- 
trol of, on hazel in Italy, 77. 
coeliodicola, Thersilochus . 

Cod&m-era Innio, on Cecropia cinerea 
in Brazil, 256. 

Coelophora inaequalis, attacked by 
Dinocampus terminatus in Hawaii, 
352. 

Coenopoeus palmeri , in Opuntia in 
California, 528. 

coeruleicarpa, Holcocneme ( Nema • 
tits). 

coeruleocephaJa, Episema ( Diloba ). 
Coffea arabicfl, scale-insects on, in 
San Thome, 384. 

Coffea liber Ua, Ceroplastes persona- 
tus on, in Gold Coast, 86 ; scale- 
insects on, in San Thom6, 384; 
(see Coffee). 

cojfeae, Asterolecanium ; Diarthro- 
thrips ; Stephanoderes (see <S. ham- 
pei ) ; Tojroptera ; Trirhiihrum 
nigerrimum ; Tylenchus ; Xyle- 
borus ; Zeuzera. 
coffearia, Homona. 

Coffee, pests of, in Tropical Africa, 
15, 51, 52, 70, 85, 86, 208, 332, 
384 ; pests of, in Ceylon, 539 ; 
cultivation of, in Grenada, 33 ; 
Coccus viridis on, in Br. Guiana, 
86 ; parasites of Ceraiitis capitata 
infesting, in Hawaii, 184, 185 ; 
pests of, in India, 74, 125, 162, 
321, 323; pests of, in Dutch E. 
Indies, 67, 343, 350; legislation 
restricting importation of, into 
Dutch E. Indies, 505; Zeuzera 
cofftae on, in Indo-China, 129; 
pests of, in Porto Rico, 103-105 ; 
measures against Coccus viridis 
on, in Reunion, 365 ; scale- 
insects on, in Seychelles, 68, 376. 
Coffee Beans, » Sitodrepa panicea 
infesting, in Britain, 160; pests 
of, in Java, 2, 3 ; Leptothrips 
tnali on, in Florida, 505. 


Coffee Borers (see Xytoirechus quad. 

rvpcs and Zeuzera coffeae). 

Coffee Berry Borer (see StepUno- 
dei'e8 hampei). 

Coffee Leaf miner (see Leucoptera 
coffeeUa). 1 

Coffee Leaf Weevil (see Lachnopm] 
Coffee Shade Ant (see Myrmelaci 
ista ambigua ramulorum). 

Coffee Weevil (see Araecerus fas. 

cicidatus). J 

coffeeUa, Leucoptera ( Cemiostoma ). 
Colaspidema atrum, measures 

against, on lucerne in Spain 55 
444; parasitised by Meigenia 
fioram in France, 171. 

Golaspis brunnea, food-plants of i tt 
Indiana, 479. 
colemani. Coccus. 

Colemani sphenarioides (Deccaa 
Grasshopper), parasitised by 
Lepidoscelio matrix in India 
220 . 


Coleophora caryaefoliella (Pecan 
Cigar Case-bearer), food-plants 
of, in U.S.A., 227. 

Coleophora fuscedinetta (Birch Sack- 
moth), bionomics of, on birches 
in Sweden, 98. 

Coleophora griphipeneUa, on roses 
in France, 470. 

Coleophora laricella (Larch Case- 
bearer), in forests in Britain, 258. 

Coleophora volckei, sp. n., (Apple 
Leaf- mining Case-bearer), bio- 
nomics and control of, in Cali- 
fornia, 99, 551. 

Colias electra (Lucerne Caterpillar), 
in S. Africa, 360. 

C olios eurytheme (Alfalfa Cater- 
pillar), on lucerne in Arizona, 

140. 

Colias lesbia, on lucerne in Argen- 
tina, 428. 

colibri , Athalia. 

coUare, Spharagemon. 

cdliaris, Profenusa ; Tropidaem, 

coUina , Agrotis. 

Colocasia, Pseudococcus virgaius on, 
in Gold Coast, 85 ; Aphis duranti 
on, in Lahore, 478, 

Colocasia antiquorum, Sphingid 
moth on, in Fiji, 237 ; food-plant 
of Hippotion celerio in Sumatra, 
271. 

Colocasia indica, food-plant of Rip- 
potion celerio in Sumatra, 271. 

Cotocynth Pulp, ineffective against 
clothes motnB, 532. 

Colombia, measures against Bruchus 
obtedus in stored beans in, 366; 
Hylemyia antiqua on onions m, 
366 ; identity of locusts m, 461 ; 
Ptychodes trilinealu$ in, 10|.» 
pests from, intercepted in Gati- 
foraia, 101. 
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tolon, aeopteta. 

Colophony, used m preparation of 
ghellac, 518. 
cJoradmiti.Pra™- 
Colorado, new A phi da from, 130; 
Aphids infesting grass-roots in, 
565 ; EpHachna eorrupta in, 300 ; 
natural enemies of grasshoppers 
in, 34(1 ; spread of Hypera varia- 
bilis into, 272; financial loss 
due to Pemphigus betae in, 310. 
Colorado Potato Beetle {see Lepti- 
notarsa deeendineata). 

Columbine Borer {see Papaipema 

purmrifascia ). , 

Colydwm lineola , predaceous on 
Xyleborus xylograph™ in N. 
America, 266. 
cmariana, Oxygrapha. 

C&nmelina virgimca, pests of, m 
St. Vincent, 121. 
communis, Meteorus. 

Comocntis pieria (Bark -eating 

Borer), food-plants of, in Ceylon, 
539; on tea in India, 475. 

compact™, Xyleborus. 
comperei, Coccophagus. 
complmatus, Polyaesmus. 
compendia, Tischerid. 
composita, Mdanchra. 
compressieomis, Lygaeonematus. 
compress™, Adoretus. 

Compsilura coneinnata, colonisation 
of, against brown-tail and gipsy 
moths in Canada and U.S.A., 84, 
178, 179, 459; parasite of 

Zygaena occilanica in France, 262. 
comptana, Ancylis. 
comstocki, Euplectrus. 

Corny* fusca, parasite of J Eulecanium 
c omi in California, 384. 
concavus, CryptophyUus ; Lixus. 
Conejiaspis, in Cuba, 482; 
conchiformi8, Inglisia. 

Conchylis ambigudla (see Clysia). 
Conchylis epilinana (see Phalonia). 
Conchylodenia punctata, parasitised 
by Tetrastich™ ovivorum in 
Uganda, 52. 

conmnna, Ohaetocnema ; Schizura. 
coneinnata, Compsilura. 
eoncinnus, Ips. 

eoncolor, Pseudotrochal™ ; Optus ; 
Altana. 

Confectionery, bionomics of Plodia 
interpunctetta infesting, in U.S.A., 
112. 

confertus, Polycaon. 
confiuens, Buprestis. 
eonformis, Pegomyia (see P. hyos- 
cyami). 

Confused Flour Beetle (see Tri- 
boliuru confusum). 

(onfusella, Qelechia. 
confusum, Triboliwn. 


confusus, Mesochorus ; Xyleborus. 
eongelatella, Exapaie. 

Gongella congoana, on cacao in 
Belgian Congo, 79. 

Congo, Belgian, cacao pests in, 
79 ; Capsids from, 332 ; new 
fruit-flies from, 208. 

Congo, French, Sahlbergella singu- 
lar is causing canker of cacao in, 
80. 

congoana, Congella. 
c-onicus, Ehynchites. 
coniferam, Cydia [ Tortrix ). 
conifcrarum, Idolothrips. 
Coniothyrium caryogenum, causing 
kernel spot disease of pecan 
in Georgia, 434. 
conjugulis, Signiphora. 
conjugella, Argyresthia. 
conjunct™, Neodytus. 
connaticomis, Aptinothrips rufi • 
cornis. 

Connecticut, control of ants in 
houses in, 461 ; notes on bee* 
keeping in, 465 ; insect pests and 
their control in, 456-458, 459, 
460; bionomics and control of 
Biprion simile on pines in, 480 ; 
measures against gipsy and brown 
tail moths in, 458; notice of 
spray calendar for use in, 464; 
Pseudococcus intercepted in Cali- 
fornia on ornamental plants from, 
29. 

connexa, Buprestis. 
connexus, Microgaster. 
conoidea, Acmaeodera. 

Conotrachelus, intercepted in avo- 
cado seed in U.S.A., 206. 
Conotrachelus juglandis, on pecan 
in U.S.A., 228. 

Conotrachelus nenuphar (Plum Cur- 
culio), character of soil in- 
fluencing attack of, in Br. Colum- 
bia, 23; bionomics and control 
of, in U.S.A., 161, 228, 231, 452. 
conquisitor, Pimpla (Itoplectis) ; 
Scanib™. 

Conradtina suspensa, sp. n., in the 
Congo, 208. 
consobrina, Lepidiota. 
consocia, Parasa. 
conspicuus, Microdus. 
consularis, Buprestis. 

Contact Insecticides, physical pro- 
perties of, 397. 

contaminate, Oxygrapha (Tortrix). 
Contarinia gossypii, on cotton in 
Virgin Islands, 377. 

Contarinia johnymi (Grape Blossom 
Midge), on grapes inUr. Columbia, 
24. 

Contarinia onobrycjiidis, on sainfoin 
in Britain, 508. 

Contarinia pisi, in Sweden, 150. 
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Contarinia pyrivora (Pear Gall 
Midge), on pears in Britain, 57, 
508 ; measures against, on pears' 
in Germany, 343; on pears in 
Italy, 143 ; in Massachusetts, 26 ; 
on pears in Norway and Sweden, 
150, 285; in Switzerland, 367. 

Contorinia sorghicola (Sorghum 
Midge), measures against, in 
Texas, 268. 

Gontarinia tritici (Wheat Midge), 
bionomics and control of, on 
wheat in Canada, 23, 412 ; mea- 
sures against, on rye in Connecti- 
cut, 458 ; on cereals in Sweden, 
150, 151, 152. 

Contarinia viticola (Vine Midge), 
measures against, in Germany, 

405. 

conterminella, Depressaria. 

Contheyla rotunda, bionomics and 
control of, on coconuts in Mad- 
ras, 47. 

contingent, Carpophilus dimidiatus. 

contorticomis, Platygaster (Triplaty- 
gaster). 

convergens, Eurhynchothrips ; Hip- 
podamia . 

convolutella, Zophodia. 

convolvuli, Herse {Sphinx). 

Conwentzia psodformis, predaceous 
on Phylloxera in Britain, 119. 

Copernicia cerifera , Bruchids in 
seeds of, in S. America, 356. 

Copidoswna, parasite of Argyroploce 
variegana in Italy, 173. 

Copper, in sprays against vine- 
moths, 73, 273. 

Copper Arsenate, for destroying 
Epicauta adspersa, 317 ; dusting 
with, against sugar-cane grubs, 11. 

Copper Sulphate, and lime, formula 
for, as a wash against Capnodis, 
401 ; and lime, spraying with, 
against cutworms, 408 ; for pre- 
serving cactus juico for use in 
arsenical sprays, 472 ; effect of 
adding, to sodium arsenate, 362 ; 
useless against Tetranychus , 70. 

Copra, beetles infesting, in Ceylon, 
539 ; pests of, in Seychelles, 68 ; 
Necrobia rufipes in, in Zanzibar, 
128. 

Coptooycla trivittata, a minor pest 
of mulberry in Formosa, 175. 

Coptosoma formosana, a minor pest 
of mnlberry in Formosa, 174. 

Coptotepnes gestroi, infesting Hevea 
in Dutch E. Indies, 350. 

Coptotermes marabitanos , on sugar- 
cane in Barbados! 394. 

Coptotermes travians , in Philippines, 
184. 

Coqnita Nuts, Coleopterous larvae 
intercepted in, in California, 101. 


Cor anus subapterus, predaceous oa 
other insects in Britain, 119, 
Corchorus (see Jnte). 

Cordia cordate, Ewphderus cifri on, 
in India, 15. 

Cordia interrupta, attractive to 
adult Scoliids in Mauritius 
141. 

Cordiceps, infesting Phytometra erio - 
soma in Philippines, 380. 

Corfu, Lonchaea aristeUa in, 76. 
coriacella, Analrathyntis. 
coriaceus, Eriococcus. 

Coriander ( Coriandrum sativum), 
beetles infesting seeds of, in 
Sumatra, 231, 232; Brevicorynt 
coriandri on, in Lahore, 473. 
coriandri, Brevieoryne. 

Com (see Wheat and Maize). 

Corn Ear Worm (see Heliothit 
obsolete). 

Corn-leaf Aphis (see Aphis maidis). 
Corn-leaf Blotch- miner (see Agromy- 
za partyicomis). 

Corn Leaf-hopper (see Peregrims 
maidis). 

Com -Leaf- hopper Parasite (see 
Paranagrus osbomi). 

Com Root Aphis (see Aphis m aidi- 
radicis). 

Cora "Worm (see Laphygma jrugi- 
perda). 

corni, Euhcanium (Lecanium). 
comiculari8, Pemphigus, 
cornifoliae, Aphis, 
cornigera, Promolactis. 

Cornus, Aphis cornifoliae on, in 
Maine, 241 ; Acronycla rumids 
intercepted on, in U.S.A., 205. 
Comus nuttalli, food-plant of Lepi- 
dosaphes ulmi in Br. Columbia, 
361. 


Cornus sanguinea, attacked by 
PhyUactvnia suffulte in France, 


Comus stolonifera, food-plant of 
Lepido8apke8 ubni in Br. Colum- 
bia, 381. 

corpulenta, Drosicha {Monophlehis). 
Corrosive Sublimate (see fileroury 


Bichloride). 
corrugatus, Prociphilus 
corrupta , Epilachna. 
corruptor, Otiorrhynchus. 
corticea, Euxoa (Agrotis). 
corticis , Forcipomyia ; Neothnps. 
corvinus, Apuntelcs- 
corycaeus, Artipus. 
coryli, Eriophyes ( Phytoptus ) ; rhy- 
sokermes. 

Corylus aveUana (see Hazel)- 
Corymbitee noxius, on cereals m 
if.S.A., 14. 

Cortfpha data, Oryctes rhinocim on, 
in Philippines, 280. 
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Ctrrythuca ciiiata (Sycamore Lace- 
bug), bionomics and control of, 
on Platanva occidentals in U.S.A., 
102 . 

Comthitca dietincta, food-plants of, 
in U.S.A., MS. 

Can/thvca eaaigi, sp. n., on maize in 
U.S.A., 403. 

Corythuca pergandei, bionomics of, 
in U.S.A., 372. 

Corythuca spinulosa, bionomics of, 
oil Prunus serotina in New Jersey, 
273. 

Cosmophila erosa (see Anomis). 

Cosmopolites sordidus (Black Ba- 
nana Weevil), in Fiji, 236; in 
Florida, 524; measures against, 
in Jamaica, 44, 74, 320; in 
Philippines, 25; bionomics of, 
in St. Lucia, 514-516; in Sey- 
chelles, 377 ; legislation respec- 
ting, in Jamaica, 320. 

Cosmopteryx, parasitised by PUuto- 
trovomyia aeneoscuteUum in Aus- 
tria, 387. 

Cosmopteryx t nanipulans, on beans 
in India, 124. 

Cossonus 8uturaRs, in stored sweet 
potatoes in Zanzibar, 128. 

CossuUi magnified, measures against 
on pecan in U.S.A., 227. 

Cossus, on Acacia nilotica in Egypt, 
50. 

Cossus cossus, on apple and poplar 
in Italy, 143 ; on apples, etc. in 
Norway, 284, 285; food-plants 
of, in Sweden, 149 ; in Switzer- 
land, 367. 

Costa Rica, Curculionid larvae inter- 
cepted in seeds from, in Philip- 
pines, 25; Pilocroeis tripundata 
on sweet potatoes in, 82 ; 
Schistocerca urichi in, 462. 

corfaricensis, Eutermcs. 

costicollis, Palaeopus. 

costimaoulata, Euolemma . 

cosyra, Ceratitis (see C. rosa). 

Gotoneaster horizontal™, Lepidop- 
terous pests of, in Hungary, 408. 

Cotoncasier t mlgaris, mites forming 
galls on, in Austria, 406. 

Cotton, pests of, in Tropical Africa, 
48, 49, 51, 69 ; pests of, in 
Brazil, 39, 44, 444, 477; legis- 
lation against introduction of 
pests of, into California, 176 ; 
pests of, in Cevlon, 539 ; pests of, 
in Egypt, 42-44, 49, 70, 311, 
444, 557, 567 ; pests of, in India, 
44, 86, 384, 335, 557, 567 ; pests 
of, and their control in West 
Indies, 44, 81, 187, 201, 249-252, 
341, 377, 894, 454, 455, 542; 
dangef of introduction of peats 
of, into West Indies, 126, 566 ; 


presence of Pectinophora gossy - 
piella on, in Mexico, 81, 292 ; 
measures against Heliothis obso - 
leta on, in Queensland, 81 ; 
Dysdercus scassellati on, in Italian 
Somaliland, 488 ; pests of, in 
Transcaucasia and Turkestan, 
346, 348; pests of, and their 
control in U.S.A., 17, 22, 81, 97, 
108, 160, 194, 195, 214, 247, 251, 
274, 417, 452, 483, 484, 505, 543, 
566 ; danger of spread of Pectino- 
phora gossypieUa on, into U.S.A., 
298; use of machines for treat- 
ment of seed of, against Pectino- 
phora gossypiella, 42-44. 

Cotton Aphis (see Aphis gossypii). 

Cotton Boll Cutworm (see Prodenia 
ornithogalli). 

Cotton Boll Weevil (see Anthonomus 
grandis). 

Cotton Bollworm (see Heliothis 
obsoleta). 

Cotton Bollworm, Pink (see Pecti - 
nophora gossypieUa). 

Cotton Bollworm, Red (s &eBiparop- 
sis castanea). 

Cotton Bollworm, Spiny (see Earias 
insulana). 

Cotton Caterpillars (see Alabama 
argillacea and Aletia luridula). 

Cotton Flea- beetle (see Nisotra 
unijormis). 

Cotton Leaf Blister-mite (see Erio- 
phyes gossy pii).- 

Cotton Leaf Perforator (see Buc- 
culatrix). 

Cotton Leaf Worm (see Alabama 
argillacea). 

Cotton Red Spider (see Tetranychus 
telanus). 

Cotton Rose (see Hibiscus mutabiHs)- 

Cotton Seed Meal, as a trap-crop 
for cotton- stainers in St. Vincent, 
249. 

Cotton Seed Oil, for emulsifying 
nicotine oleate, 370, 423. 

Cotton Square Borer (see Uranotes 
melinus). 

Cotton Stainers (see Dysdercut and 
Oxycarenus). 

Cotton Stalk-borer Beetle (see 
Ataxia crypta). 

Cotton Stem Weevil (see Pemphtret 
ajfinis). 

Cotton Worm (see Alabama argu- 
lacea and Prodenia Mura). 

Cottonwood (seo Populus}, 

Cottonwood, Black (see PopvXus 
trichocarpti. 

Cottony Cushion Scale (see Icerya 
purchasi). 

Cotumix delagorguei (Harlequin 
Quail), destroying cotton -stainers 
in Nyasaland, 70. 
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Cow-bird, destroying Lachnostema 
spp. in Manitoba, 364. 

Cowpea (Vigna), Agromyza phaseoli 
on, in Australia, 387 ; Bruchus 
chinensis in, in Java, 233 ; stored, 
measures against pests of, in 
Kentucky, 466 ; Lepturges sper- 
mophagus infesting, in Mexico, 
551 ; FundeUa (BaUovia) cisti- 
pennis on, in St. Vincent, 120 ; 
measures against pests of, in 
U.S.A., 221, 484, 484; planted 
amongst sugar-cane against cane- 
grubs, 11; as a trap-crop for 
Mctamasius sericeus in Jamaica, 
74; as a trap-crop for EcUoihis 
obsolete, in Queensland, 81 ; (see 
also under Vigna spp.). 

Cowpea Bruchus (see Bruchus chi- 
nensis). 

Cowpea Pod Weevil (see Chal- 
codermus aeneus). 

Cowpea Weevil (see Bruchus chi- 
nensis). 

Crab, Wild (see Crataegus). 

Crab-apple, food-plant of Lepido • 
saphes ulmi in Br. Columbia, 361 ; 
Parlateria chinensis on, in China, 

206. 

CrabgTass (see Panicum sanguinale). 

Crambus agitatellus, bionomics of, 
On grasses in Quebec, 63. 

Crambus (dboclavellus, bionomics of, 
on grasses in Quebec, 63. 

Crambus caliginosellus , on maize in 
U.S.A., 63. 

Crambus hortueUus (Cranberry 
Girdler), bionomics and control 
of, in Canada and U.S.A., 10, 
68, 110, 563. 

Crambus leachellus, bionomics of, 
on grasses in Quebec, 63. 

Crambus mutabilis, bionomics of, 
on grasses in Quebec, 63. 

Crambus ruricolellus, bionomics of, 
on grasses in Quebec, 63. 

Crambus topiarius, 10. 

Crambus trisectus, bionomics of, on 
grasses in U.S.A., 63. 

Crambus milvivagellus, on grasses 
in U.S. A., 63. 

Crambus zeellus, on maixein U.S. A . , 63 

cramerella, A crocercops. 

crameri, Clania. 

Cranberry, pests of, and their 
control in U.S. A., 10, 63, 110, 
414, 553, 561-564. 

Cranberry, Blossom Worn (see 
Epiglaea apiata ). 

Cranberry Flea-beetle t ( see Systena 
frontalis). • 

Cranberry Froghopper (see Clastop- 
tera proteus). 

Cranberry Fruit Worn (see Mineola 
vaednii). 


Cranberry Girdler (see Crambus 
hortuemts). 

Cranberry Katydid (see Scudderia 
texensis). 

Cranberry Root Worm (see Rhab- 
dopterus pidpes). 

Cranberry Tipworm (see PerrUia 
vaccinii). 

Cranberry Toad Bug (see Phylhs- 
celis (Ura). 

Cranberry Vine-hopper (see Am- 
phiscepa bioiUata). 

Crane flies, destroyed by birds in 
Britain, 133, 134. 

Crasvedonotus, attempted estab- 
lisnrnent of, in Hawaii against 
Anomala orientalis, 275. 
crassicomis, Microgaster. 
crassipes, Lcptura. 
crassiuscula, Caenurgia. 
crataegella , Scuthropia. 
crataegi, Apona ; Dentatus {Aphis ) ; 
Eriosoma (see E. lamigerum) ; 
Perrisia; Prociphilus ; Trichiura. 
(‘rataegifoHae, Aphis . 

Crataegus, insect pests on, in U.S. A., 
169, 205, 311, 812, 420, 440, 447. 
Crataegus crusgaU f, partial immu- 
nity of, to Eriosoma lanigerum 
in U.S.A., 312. 

Crataegus cuneatus, Prociphilus 
crataegi on, in Japan, 548. 
Crataegus douglasi , food-plant of 
Rhagoletis pomoneUa in U.S.A., 
424. 

Crataegus oxvacantha , mites not 
forming galls on, in Austria, 406. 
Crataegus rivularis, food-plant of 
Rhagoletis pomonella in U.S. A., 
424. 

croiri, Antonina. 

Crazy Ant (see Prenolepis longi- 
comis). 

Creatonotus transient, on mulberry 
in Formosa, 175; on toon in 
India, 519. 
creelii, Macrosiphum. 
Cremastogaster , relation of, to Coc- 
cus eolemani in India, 321 ; 
value of, against Aleurocanthi6 
woglumi, 530. 

Cremastogaster brevispimsa var. mi- 
nviior (Acrobat or Black Ant), 
control of, on cacao in Grenada, 

497. 

cremastoides, Nemeritis. 

Crcmastus, parasite of Qehchia con- 
fusella in U.S. A., 464. 

Crcmastus forbesi, parasite of Gele- 
chia confusella in U.S.A., 464. 
Crema8ius hymeniae, parasite oi 
Nacoleia blaekbumi and Crypto - 
pMebia iUepida , in Hawaii, 351. 
crcmiodes, Myiocera. * 

crenaticeps , Atraetomorpha. 
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crenator, Euschislue. 
crenulata, Dasychira ; Leif amis. 
Cieoline, temperature required for 
destroying pests of stored beans 
with, 883. 

Creosote, experiments in spraying 
with, against Aegeria exitiosa, 
196 ; for destroying eggs of 
gipsy and brown-tail moths, 178 ; 
experiments with, against pine 
weevils, 258, 259 for treating 
timber against boring beetles, 
390 ; and coal-tar, for protecting 
fig-trees from Plychodes IrUinea - 
tus, 101. 

Creselion, temperature required for 
destroying pests of stored beans 
with, 383. 

Cresolated Distillate Emulsion, for- 
mula for spraying with, against 
mealy bugs, 215. 

Cresosol, temperature required for 
destroying pests of stored beans 
with, 383 ; spraying experiments 
with, againste locusts, 500. 
cmphontes, PapUio. 

Cress, Pkytometra eriosoma on, in 
Philippines, 380. 
cressoni, Hartigia. 

Cresylic Acid, experiments with, 
against pine weevils, 259 ; experi- 
ments with, as a soil steriliser, 426. 
cribricollis, Otiorrhynchus. 
cribripennis, Desmocerus ; Sy states, 
cribrosa, Lachnostema. 

Crickets, on cotton in California, 
97; use of poison-bait for, in 
Connecticut, 458 ; on tea in 
India, 186 ; (see Gryllotalpa and 
Scapteriscus). 

I 'ricula trifenestrata, on cinchona in 
Dutch E. Indies, 447. 

Crimea, Taeniothrips inconsequens 
on fruit-trees in, 65. 
crinitus, Pogonochaerus. 

Criocephalus vroductus , in Pseudo - 
tsuga taxijolia in California, 363. 
Crioceris, probably attacking yams 
in Singapore, 519. 

Crioceris asparagi (Asparagus 
Beetle), measures against, in 
Austria, 409 ; parasitised by 
Meigenia floralis in France, 171 ; 
in Italy, 143; bionomics and 
control of, in U.S.A., 214, 414. 
Crioceris duodecimpunctata (Twelve- 
spotted Asparagus Beetle), biono- 
mics and control of, in U.S.A., 
215. 

Crioeem merdigera, on chives and 
onions in France, 441. 
crifpata, Lagoa. 

Cristatithorax viridiscutum, parasite 
of ElUpsidim pdluridum in Aus- 
tralia, 387. 
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cristatus, Prionidus. 

Croeidolomia binotalis, food-plants 
of, in Ceylon, 539. 

Croesus septentriomlis, on birch 
and poplar in Sweden, 150. 

Cronartmm ribicola (White-pine 
Blister-rust), Arthropods as car- 
riers of, in greenhouses, 9 ; 
Lymantria dispar an agent in 
spread of, in U.S.A., 225. 

Crossotarsus, in cacao in Belgian 
Congo, 79. 

Crossotarsus squamulatus, in Shorea 
robusta in India, 522. 

Crotalaria incana, food-plant of 
Lampides baetica in Sumatra, 

271. 

Crotalaria juncea (see Hemp, Sunn). 

Crotalaria striata, food-plant of 
Tephrosia beetle in Java, 3, 4 ; 
pests of, in Sumatra, 271 ; a 
useful plant against Heliothw 
obsoleta in Sumatra, 271. 

Crotalaria ,u&aramoen$is, food-plant 
of Lampides baetica in Sumatra, 
271. 

Croton, scale-insects intercepted on, 
in California, 101, 253; alterna- 
tive food-plant of citrus pests in 
Florida, 474; Icerya nigroareo- 
lata on, in Uganda, 51. 

crotonis, Pseudococcus. 

Crows, destroying Oryctes rhinoceros 
in Philippines, 260; destroying 
noxious insects in U.S.,A*» 308, 
364. 

cruciana, Hypermecia. 

cruciatus, Stauronotus (see Docio- 
staurus maroccanus). 

crudum, Eulecanium ( Lecanium ) 
persieae. 

Cryphalus , in cacao in Belgian 
Congo, 79. 

Cryphalus abietis, in conifers in 
Britain, 158. 

Cryphalus amabilis, in conifers in 
N. America, 262. 

crypta, Ataxia. 

Cryptoblabcs gnididla, resistance of 
grapes to, in Spain, 56 ; control 
of, on vines in New Zealand, 
95. 

Cryptocerus atratus, on cacao in 
Br. Guiana, 386. 

Cryptococcus fagi (Beech Coccus), 
m forests in Britain, 435. 

Cryptokermes brasiliensis, on Mi- 
mosa in Mexico, 440.’ 

Cryptomeigenia aurifacias, parasite 
o! Lachnostema in Porto Rico, 
105. • , 

Cryptomeigenia theutis, parasite of 
Lachnostema in Manitoba, 864; 
parasite o£ Lachnostema in 
U.S.A., 568. 
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GrypUmeria, Lymantria dispar on, 
m Japan, 176. 

Cryptomeria japonica , Chalcids in- 
festing, in Japan, 402, 403. 
crypiomeriae, Megastigmus. 
CryptopMebia illepida, parasitised 
by Cremastus kymeniae in Hawaii, 
351. 

Cryptophyllus concavus, on citrus in 
Honda, 474. 

Cryptorrhynchus batatae (see Eus- 
cepes). 

Cryptorrhynchus brandisi, on chir 
pine in India, 519. 
Cryptorrhynchus lapathi (Poplar 
Weevil, Willow Weevil), measures 
against, on willow and alder in 
Britain, 41, 42; on basket wil- 
lows in Sweden, 148 ; on poplar 
and willow in U.S.A., 206, 555; 
relation of spread of poplar 
canker to presence of, 206. 
Cryptosipkum artemisiae, ants as- 
sociated with, in Britain, 170. 
Cryptotermes, erroneously recorded 
as Leucotennes in Porto Rico, 391. 
Cryptotkrips , in N. America, 506. 
Gryptoihrips asp ernes (see Lepto- 
thrips molt). 

Cryptotkrips citri, sp. n., on citrus 
in Florida, 505. 

Cryptotkrips Jloridensis (Camphor 
Tnrips), probably an introduced 
Bpecies in Florida, 505. 
Crypturgus; parasitised by Flega- 
derus miner atus in Bosnia, 410. 
Cry plus formosus, parasite of Anapke 
infracta in Uganda, 52. 

Cuba, measures against Aleuro- 
canthus icoglumi in, 379 ; Coc- 
cidae of, 482 ; Mela/rrkizium 
anisopliae artificially introduced 
into, 378 ; miscellaneous pests 
in, 82, 392, 518; pests from, 
intercepted in U.S.A., 206, 450. 
cubanalis, Pilocrocis (see P. fri- 
punctata). 

Cuckoo, a beneficial bird in Britain, 
159, 478. 

cucubali, Dianihoecia. 
cucullatella, Nola. 

Cucumber, Trypetid larvae inter- 
cepted in, in California, 100, 
137, 525; measures against Dia- 
pkania kyalinata on, in Jamaica, 
454 ; Aphids on, in Japan, 548 ; 
legislation against importation 
of, from Formosa into Japan, 
520;' Bcdticus minutuo on, in 
the Pescadores Islands, 503 ; 
pests of, ii^ Sweden, 146; pests 
of, in U.S.A., 194, 200, 268, 271, 
459, 547. 

Cucumber Flea-beetle (see Epitrix 
cvcumeris). 


cummeris, Epitrix. 

Omuku meb (see Melon). 
cucurbitae t Dacru (Bod/rocem). 
CudranicL triloba, food-plant of silk. 

worms in Japan, 438. 

Cumbu, Magaeoelum stramineum 
on, in Madras, 46. 

Cumin, Anobium in stored spp.Io 
of, in India, 128. 
cumingi, Promecotheca. 
cunea, Hyphantria. 
cuniovlarius, Hylastes. 
cupaniae, Pulrinaria. 
cuprescens, Swamyterdamia. 
Cupressus maerocarpa , Phymatodes 
nitidua on, in California, 363. 
Cupressus semper wens, Megastig. 
mu s wachili in seeds of, in 
Austria, 407. 
curculuynis, Canidia. 

Curcuma long a, Lasioderma serri- 
corne infesting dried root of, in 
Sumatra, 231 ; uses of root of 
in Sumatra, 281. 

Curly-top of Beet, experiments in 
transmission of, by leaf-honners 
in U.S.A., 481, 564. F 

Currant {Ribes) y Lecaniuni inter- 
ccpted on, in S. Africa, 358; 
Abraxas grossulariata on, in Bri- 
tain, 159; legislation restrictin'’ 
importation of, into Canada’ 
472 ; Euleeanium com i on, in 
Holland, 140; Aphis ri&is on, 
in Italy, 143 ; pests of, in Nor- 
way and Sweden, 146, 147, 149, 
150, 286 ; Euleeanium comi on, 
in Switzerland, 367; pests of, 
in U.S.A., 98, 225, 229, 242, 293, 
371, 417, 552. 

Currant, Black (Pi&cs nigrum), 
pests of, in Britain, 279, 425, 
480 ; not attacked by Lycopkotia 
margaritosa in Br. Columbia, 24 ; 
pests of, in Germany, 6; pests 
of, in Norway, 286 ; little injured 
by Pkopabsipkum laducae in 
Sweden, 146; Aphids on, in 
U.S.A., 213. 

Currant, Flowering (see Riles <d- 
pinum ). 

Currant, Mountain (see Bibe s al- 
pinum). 

Currant, Red tEibes rubrum), Plesio- 
coris rugiccllto on, in Britain, 279 ; 
pests of, in Germany, 6; pests of, 
in Sweden, 146, 149, 150; Aphids 
on, in U.S.A., 213. . 

Currant, White, pests of, in Ger- 
many, 6 ; Bhopabsipkum lactueae 
on, in Sweden, 146. 

Currant, Wild Red (see Me* 
frisk). ... 

Currant Aphids (see Mym nbxs 
and Phopabsipkum Idctucae)- 
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Currant Borer (see Aegeria tipuli- 
form-is). 

Currant Bud Gall Mite (see Erio- 
phyes ribis). 

Currant Fruit-fly (see Epochra cana- 
densis). 

Currant Moth (see Abraxas grossu- 
lariata )• 

Currant Sawfly (see Pteronus ribesii). 

eurvicauda , Toxotrypana. 

cur miens, Ips- 

cun-ipes, P achy merits (Oaryoborus). 

cttspwatae, Nipponavhis. 

Custard Apple (see Anona squamosa 
and A. reticuUUa). 

Cutworms, in Canada, 255; con- 
trol of, on coffee in Br. East 
Africa, 15; destroyed by bats in 
Brazil, 44; infesting vineyards 
in Europe, 408; bionomics of, 
in 8. Rhodesia, 536-538; not 
damaging coffee in Uganda, 51 ; 
measures against, in U.S. A., 98, 
230, 807, 371, 388, 395, 483; 
destroyed by Calosoma calidum 
in U.S.A., 16; measures against, 
on maize in New South Wales, 
336; poison-baits for, 15, 84, 
230, 248, 395, 396, 446, 483, 538 ; 
trap for, 182 ; (see Agrotis, 
OirpUs, Euxoa, etc.). 

Cutworm, Dark-sided (see Euxoa 
messoria). 

Cutworm, Greasy (see Agrotis yp- 
silon). 

Cutworm, Red-backed (see Euxoa 
ochrogaster). 

Cutworm, Striped (see Euxoa tes- 
sellata). 

Cutworm, Variegated (see Lycopho- 
tia margaritosa ). 

Cyamopsis (Cluster Bean), Abides 
bubo on, in Madras, 47. 

cyanea, Scutdlista. 

cyanocantka, Ganthecona. 

Cyanocitta cristata, destroying Aero- 
basis nebulella in U.S.A., 169. 

cyanophylli , Aspidiotus. 

Cybocephalus rufifrons, predaceous 
on Ckrysompha Jtw didyospermi 
in Italy, 36. 

Cycads, 8 aissetia oleae intercepted 
on, in California, 29. 

Gycas, Ceroplastes ftoridensis on, in 
Ceylon, 539. 

Gycas rumphii , bionomics of Cato- 
chTysops pandava on, in Singa- 
pore, 520. 

Gycas siamensis, bionomics of Cato- 
ehrysops pandava on, in Singa- 
pore, 520. 

Cyclamen, Tarsonemus paUidus on, 
in U.S.A., 22. 

^y^ m ®Q^ite (see Tarsonemus pal- 


Cyclocephala villosa, life-cycle of, 
in Kansas, 207. 

Oydoneda sanguinea , predaceous on 
Ckaitophorus negundinis in U.S. A.. 
164. 

Cydia caryma (Pecan Shuck worm), 
bionomics and control of, in 
U.S.A., 226. 

Cydia coniferana, on pines in Nor- 
way, 283. 

Cydia dorsana, measures against, 
on vegetables in Germany, 6. 

Cydia Junebrana , on plums in 
Britain, 510; on prune and 
plum in Italy, 143 ; on plums in 
Norway and Sweden, 149, 285. 

Cydia mohsta (Oriental Peach 
Moth), bionomics and control of, 
in U.S. A., 369, 373, 456. 

Cydia nebritana, measures against, 
on vegetables in Germany, 6. 

Cydia nigricana, on peas in Sweden, 
149. 

Cydia padolana, on Picea pungens 
argentea in Switzerland, 868. 

Cydia pomonella (Codling Moth), 
bionomics and control of, in 
S. Africa, 324, 358; bionomics 
of, in Australia and Tasmania, 
35, 95, 96, 269 ; in Britain, 57, 
436, 510; intercepted on apples 
and pears in California, 101, 253, 
450; control of, in orchards in 
Canada, 54, 413 ; campaign 

against, in Cyprus, 383 ; effect 
of meteorological conditions on, 
in Br. Columbia, 24; bionomics 
and control of, on apples in 
France, 191, 319; intercepted on 
pears in Hawaii, 127 ; control of, 
on apples in Holland, 36 ; biono- 
mics and control of, in Italy, 143, 
173, 366 ; control of, in Norway 
and Sweden, 145, 149, 285 ; loss 
due to, in Sicily, 250 ; on apples 
in Spain, 113, 514; in Switzer- 
land, 367 ; bionomics and control 
of, in U.S. A., 19, 28, 29, 98, 100, 
161, 199, 208, 222, 267, 309, 339, 
341, 373, 374, 451, 452, 565; 
measures against, in orchards in 
New Zealand, 95, 96, 165; dan- 
ger of confusing, with 0. molesta, 
374. 

Cydia splendana, on walnut in 
Italy, 143. 

Cydia strobileUa, bionorpiea of, on 
spruce in Britain, 158; on 
spruce in Sweden, 90 ; •parasites 
of, 90, 332. 

Cydonia , mi bis forjning galls on, 
406. 

cydoniae, Aspidhl a?. 

Cyla « fern >,yiZm, «o:i sweet potatoes 
in U.S.A., 251. 
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Cylm formicarius (Sweet Potato 
Weevil), intercepted on sweet 
potatoes in California, 100 ; legis- 
lation against, in Florida, 40; 
bionomics and control of, in 
West Indies, 188; measures 
against, on sweet potatoes in 
Philippines, 261 ; bionomics and 
control of, in U.S.A., 254, 267, 
378, 414, 453. 

Cylm turciponni #, on sweet potatoes 
in U.S.A., 254. 

cylindrica, Phyloecia ; Sphaero- 
phoria- 

Gylindrotoma splendens (Leaf- eating 
Crane-fly), on Trautvetteria gran- 
dis in Vancouver, 289. 

CyUene antennatus , in mesquite in 
California, 397. 

Cyllene robiniae (Locust Borer), in 
Ilobinia pseudacacia in Canada, 

62. 

C ymniodera aethiops , in U.S.A., 

19. 

Cynips gallae-tinctoriae, commercial 
uses of gallB of, 244. 

Cynips hungarica , use of galls of, 
for tanning, 244. 

Cynips insana , commercial usee of 
galls of, 244. 

Cynips kollari, commercial uses of 
galls of, 244. 

Cynips lignicola, use of galls of, 
for tanning, 244. 

Cynips polyvera, use of galls of, 
for medicine, 244. 

Cynips quercus-calycis, commercial 
uses of galls of, 244. 

Cynips querem-folii, use of galls of, 
for medicine, 244. 

Cynips quercus-petioli , use of falls 
of, for dyeing, 244. 

Cynips quercus-tozae , use of galls of, 
for medicine, 244. 

Cynips theophrastae, use o! galls of, 
as fuel for lamps by the ancient 
Greeks, 244. 

Cynodon dactylon (Dub Grass), 
Pemphigus cynodonti on, in 
Lahore, 473. 

cynodonti , Pemphigus. 

Cynomeira cauliflora, pests of, in 
Java, 232, 233. 

Cynomeira ramijlora, not attacked 
by Acrocercops cramerella in Java, 
232. 

cynthia, ,Attacu8. 

Cyperus iria, Chile simple hiber- 
nating in, in Japan, 234. 

Cyphus pudens , on limes in St. 
Lucia, 516. *■ 

Cypress, Megastigmus wachtli in 
seeds of, in Austria, 407 ; Stic- 
tolobus triline#t us on, in Louisiana, 
298. 


Cyprus, campaign against CydU 
pcmoneUa in, 883; control of 
Dociostaurus maroecanus in 
Cyrenaica, DwtyoUmpe aegypii^' 
on vmea in, 488. 

Cyrtaamthacm nigricomit, in Duirt 
E. Indies, 850, 878, 446; use of 
Metarrhizium anisopliue against 
378, 446. ' 

Cyrtacanihacris septemfasciat « (jjj 
gratory Red Locuat), not pfeaeni 
in S. Africa in 1916-1917, asg 
cyrtopeltk, SUthocmms (see 8. ntainil- 
U>8U8). 

Cyrtosperma senegaleuee , food-plant 
of HelopeUis bergrothi in Belgian 
Congo, 80. 8 

Cyrtotrackelus longipes, bionomics 
of, on edible bamboos in Formosa 
402. ’ 

Cytisus laburnum, Empate congda- 
tella on, in Sweden, 149. 

D. 


Daceton armigerum, on cacao, in Br. 
Guiana, 386. 

daciyliperda, Coccotrypes. 

Dactyfopius, on cacao in Belgian 
Congo, 80. 

Dadyhpius adonidum (sec Pseudo- 
coccus). 

Dactyl-opius obtusus, control of, on 
citrus im.Zanzibar, 128. 

Dacus brevistylus, in Cucurbitaceae 
in Zanzibar, 128. 

Dacus cucurbitat (Melon Fly), inter- 
cepted on cucumbers in Cali- 
fornia, 1 87 ; infesting tomatoes in 
Hawaii, 552; establishment of 
parasites of, in Hawaii, 69, 127, 
161, 225, 275, 357, 400, 476 , 518 , 
542 ; not attracted by citrouella 
oil in India and Ceylon, 123; 
legislation against, in Japan, 
520 ; importance of preventing 
introduction of, into U.S.A., 
297. 

Dacus diversus (Three-striped Fruit- 
fly), experiments in trapping, 
with oils in India, 423. 

Dacus ferrugine U8 (Mango Fruit- 
fly), experiments in trapping, 
with oils in India, 423. 

Dacus oleae (Olive Fly), on olives 
in N. Africa, 39, 344 ; importation 
of Opius c oncolot into Italy 
against, 256; measures against, 
on olives in Spain, 56, 272. 

Dacus passijlorae, on mandarin 
oranges in Fiji, 287. 

Dacus puncta&ifrons, on Cucurbi- 
taceae in Zanzibar, 128. 

Dacus v&rtebratus , on Cucurbitaceae 
in Zanzibar, 128. 
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jyaevs unatut lP«*ih Fruit-fiy), 
experiment* in trapping, with 
oils in Indie, 428. 

Padap (see Brj/Orim). 

Dadap Leaf-hopper (see Typhlocyba 
tryihriuae). 

ioMus, Castma. 

Daffodil, Merodm equestris on, in 
Sweden, 1M. 

Dagger Moth (sebApatela tmriama). 

Dahlia, earwigs on, in Britain, 427 ; 
Aphids on, in Uganda, 209 ; 
pests of, in U.S.A., 554. 

ianlw, Aphis (see A. rumicis). 

dahtinjolii, Maerosiphum, 

Daisy, insects on, in U.S.A., 12, 
274. 

Dalvada maragdina, a minor pest 
of mulberry in Formosa, 174. 

ilamor, Pkassus. 

Damson (Pranas insUMa), Argy 
roploce varitgtma on, in Italy, 173. 

Darksided Cutworm (see Eujroa 
messoria). 

darlingtoniae, Botasurbia. 

Pasheen, Tomans* biiuberculatus cu 
in St. Lucia, 518. 

Dasychira erenulolo, parasitised by 
Phorinia verritas in Uganda, 52. 

Dasychira endophaea, on cacao in 
Belgian Congo, 78. 

Dasychira mendosa, on mulberry in 
Formosa, 175; on tea in Sumatra, 
37. 


Dasychira niobe, on cacao in Belgian 
Congo, 79. 

Dasygnathus austrt^is, on sugar-cane 
in Australia, 165 ; parasitised by 
Campsomeri* radula in Queens 
land, 323. 

Dasygnathus australis dejeani, on 
sugar-cane in Australia, 166. 

Dasyllk postkata, predaceous on 
Dendrodonus pseudotsugac in N. 
America, 264. 

Dasyneura brasskae (see Perrisia). 

Dasyneura ftosmUmim (see Perrisia). 

Dasyneura lathkrei (see Oioliella). 

Dasyneura pyri (see Perrisia). 

Dasyneura rhodophaga (see Neo- 
cernia). 

Dasyneura sehneideri, on Arabic 
albida in Switzerland, 368. 

Dasyscypha calyeina, infesting pines 
in N orway, 283, 

Dtdma difj'idens, sp. n., on oaks in 
America, 34, 

Daiana in tegerrima (Checkered Tus- 
sock Worm, Walnut Caterpillar), 
011 walnut and bntter-nut trees 
m Ontario, 412 ; bionomics and 
co n t ro i of, in U.S.A., 227, 457, 

mrna mnistra (Yellow-necked 
caterpillar), bionomics and con- 
trol of, m US.A., 457, 487, 512 ; 
(C569) 


percentage of males of, taken at 
light -traps, W, 

Dates, Lepidopterous larvae inter- 
cepted in, in California, 283 ; 
Evkedia app. infesting, in Egypt, 

462, 483, 

Date Palm. Jcerya aegyptiaea on, 
in Zanzibar, 85. 

Datura (Jim son -weed), food-plant of 
Prodenialitura in Philippines, 379* 
dea, Arbela , 
deani, Geroplastodes. 
debilis, Chrysobothris, 

Decatomidea, infesting seeds of 
conifers in Japan, 403. 

Deccan Grasshopper (see Golemania 
sphenarioides). 

decemlineata, Lcplinotarsa ; Poly- 
phylla. 

deceptiva , Agromyza. 
decora , Callida. • 
decoreUa, Tachardia [Carter ia). 
decorticata , Cacochroa. 

Dedes spinosus, on Ambrosia in 
California, 628. 
decwsatus, Pkymatodes. 
dedecora, MacrompkaUa. 

Deer Grass (see llkexia virginiea). 

defilippii, Poropoea. 

defokaria , Hibernia. 

degeeri, Eupelmus. 

dejeani, Dasygnatkus australis. 

delanneyi, Dysdercus. 

delicatVrS, Macrocentrus. 

Dell’s Mechanical Cleaner, not re- 
commended for disinfecting cot- 
ton seed against Pectinoph&ra 
gossypiella, 44. 

Detainer ista, parasite of Diprion 
simile in Connecticut, 460. 
Delphacids, parasitised by Stylops 
in Britain, 431, 

Delphax saceharivonts (see Steno- 
cranus). 

deludana , Proteopteryx. 
demodocus, Papilio. 

Dendrocalamus laiiflorus , pests of, 
in Formosa, 402. 

Dendrodonus brevicomis (Western 
Pine Beetle), in conifers in N. 
America, 522. 

Dendrodonus frontalis (Southern 
Pine Beetle), in conifers in N. 
America, 521. 

Dendrodonus tnicans, in Sweden, 
89, 147. 

Dendrodonus m onticola (Mountain 
Pine beetle), in conifers in N. 
America, 522. • 

Dendrodonus piceaperda (Eastern 
Spruce Beetle), in conifers in 
N. America, 521. 

Dendrodonus ponderosae (Black 
Hills Beetle), in* conifers in N. 
America, 522. 

s 
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Dendroetonus pseudotmgat (Doug- 
las Fir Baric -beetle), bionomica 
of, in conifers in N. America 
and Mexico, 263, 522. 
Dendrolimus pini, parasitised by 
Blepharipoda scutellata in Austria, 
405; in European forests, 521; 
in forests in Norway, 283; bio- 
nomics of, on pines in Prussia, 
408 ; on pines in Sweden, 148. 
DendrosoUr femtgineus, probably a 
parasite of Sinoxyl&n sexden- 
tatum , 477. 
denotata , Eupithecia. 

Denotus scolyti, parasite of Scolytus 
untspinosun in N. America, 264. 
Dentatus {Aphis) crataegi , on apples 
in Norway and Sweden, 146, 
285. 

dcntipes, Monodontomerus. 
denuda, Anomala. 

Deodar ( Cedrus deodara), pests of, 
in India, 522. 
deplanata, Baris. 

depressa, Saissetia ( Lecanium ) nigra. 
Depressaria conterminella, on wil- 
lows in Britain, 41. 

Depressaria heraeleana (Parsnip 
Web worm), measures against, in 
Canada, 255, 412. 
depressella, Papua, 
depressiusculus, Semanop terus . 
depremis, Rhizophagus. 
depsarium, Tragosoma. 

Derbidae, of the Philippines, 14. 
Dermestes cadaverinus , in copra in 
Seychelles, 68. 

Dermestes lardarius , infesting food 
in Connecticut, 457. 

Dermestes vulpinus (Leather Beetle), 
bionomics of, in dried fish in 
Hawaii, 350; infesting leather 
in U.S.A., 350. 
derogate, Sylepta. 

Desert Iron Wood (see Olneya 
tesota). 

desertor, Glyptomorpha . 

Desmanthus virgatus , Bruchus pru- 
ininus in seeds of, in Hawaii, 353. 
Desmia JuneraHs, on Virginia cree- 
per in Connecticut, 457. 
Desmocerus auripennis, in elder- 
berry in California, 397. 
Desmocerus ccdifomieus, in elder- 
berry in California, 397. 
Desmocerus cribripennis , in elder- 
berry in California, 397. 
Desmodium uncinatum , bruchus 
prttfnmtw infesting, in Hawaii, 
356. 

destructor, AJteurocKcus (see A. co- 
eds) ; Aspidiotus ; Eccoptogaster 
(see Scolytus ratzeburgi ) ; Maye- 
Uola ( Cecidomyia , Phytophaga ) ; 
Scolytus. 


determinate, A drama. 

devastate, Oardiophants ; Penduli- 
nus. 

devastatrix, TyUnchus. 

devoniensis, Eriococcus. 

Dewberry (Ifotow caesius), Frank • 
IvnieUa fusca on, in Florida, 505. 

Dexia, liberation of, in Hawaii 
against Anomala orienUdis, 275. 

Dextrin, in preparation of conuner 
cial sulphur pastes, 291. 

Diabrotica duodecimpunctata, con- 
trol and food-plants of, in Texas 
268. 

Diabrotica longicomis, value of 
rotation of crops against, 527. 

Diabrotica soror, strength of hvdro- 
cyanic-acid gas required to" kill 
83. 


Diabrotica vittata (Striped Cucum- 
ber Beetle), bionomics and con- 
trol of, in U.S.A., 127, 200, 230 
268, 371, 459, 474. 

diabroticae, Celatoria. 

Diachasma fullawayi, liberation of, 
in Hawaii, 69, 127, 161, 184, 185 
225, 275, 357, 400, 518; bio 
nomics of, as a parasite of 
CeraiUis capitate, 184, 185. 

Diachasma tryoni, liberation of, in 
Hawaii, 69, 127, 161, 167, 184, 
185, 225, 275, 357, 400, 518, 542; 
bionomics of, as a parasite of 
Ceratitis capitata, 184, 185. 

Diaerma lubricipeda, Cor anus 

subapterns predaceous on, in 
Britain, 119. # 

Diaerma maculosa, on cacao in 
Belgian Congo, 79. 

Diacrisia mori, on mulberry in 
Formosa, 175. 

Diacnsia obliqua, on mulberry in 
Formosa, 175 ; on toon in India, 

319. 

Diacnsia subcamea, on mulberry 


in Formosa, 175. 

Diacrisia virginica, percentage of 
males of. taken at light-traps in 
U.S.A., 487. 

Diaeretus chenopodiaphidis, para- 
site of Aphids in Hawaii, 351 ; 
parasitised by Pachyneuron sipho- 
nophorae , 352. 

Diaeretus rapae. not a parasite of 
Aphis brassicae and Myzus per - 
sicae in Hawaii, 351. ^ 

Dialeurodes citri (Citrus Whitefly), 
intercepted on citrus in Cali- 
fornia, 137; control of, on 
citrus in Florida, 18, 217, 473. 

Dialeurodes citrifolii (Cloudy- 
winged Whitefly), control of, 
on citrus in Florida, 18, 217, 47 • 
Moth fsee PluteUa 


maculipennis). 
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diantU, Bhopaloaiphum. 

j)ianthoecia capsincola, parasitised 
by Microplitis trigtti in Britain, 
382. 

Dianthoecia cucubali , parasitised by 
MicroplUis tristiy in Britain, 382. 

D'uiphanta hyalinata, measures 
against, on cucumbers and pump- 
kins in Jamaica, 454. 

Diaprepes abbreviate (Sugar-cane 
Root Borer), on sugar-cane and 
limes in West Indies, 33, 58, 377, 
393, 394; financial loss caused 
bv, in Barbados, 58. 

Diaprepes abbreviate var. doublieri, 
food-plants of, in Virgin Islands, 
377. 

Diaprepes abbreviate var. puncta- 
te, on limes in St. Lucia, 518. 

Diaprepes ( Exopkthalmus ) esuriens, 
measures against, on limes in 
West Indies, 187, 210. 

Diaprepes quadrivittatus (Santo Do- 
mingo Root-borer), intercepted 
on sugar-cane in Porto Rico, 485. 

Diaprepes spengleri, measures 
against, on citrus in Porto 
Rico, 486. 

Diapromorpha mdanopus (Orange 
Beetle), on tea in India, 474. 

J)iapus fwrtivus, in Shorea robust a 
in India, 522. 

Diarlhronomyia hypogaea (Chrysan- 
themum Gall Midge), in green- 
houses in Canada, 84 ; in green- 
houses in New York, 451. 

Diarlhrothrips coffeae, control of, 
on coffee in Br. East Africa, 15. 

Diaspis. intercepted in avocado 
seed in U.S. A., 206. 

Dmpis boisduvali, intercepted on 
orchids in California, 29, 101, 
137, 525. 

Dmpis bromeliae. intercepted on 
pineapples in California, 29, 100, 
137, 253, 293, 450, 525. 

Dmpis echvnocaeti, probably on 
cactus in Barbados, 394. 

Diaspis pentagona (see Aulacaspis). 

Dmpis piricota (see Epidiaspis). 
rosae (see Aulacaspis). 

Diastrophus rubi, on raspberries in 
Germany, 8. 

Diatomaeeous Earth, in prepara- 
tion of commercial sulphur pastes, 


" nu ' uc «. uuiuennnea species 
on sugar-cane in India, 123. 
Diatraea auricilia (see I). suppr 

salis). 

Diotraca caneUa (Smaller Mo 
Borer), measures against, 
sugar-cane in Br. Guiana, 385 
(Sugaf-ca 

Moth ^talk-borer), 

(C569) 


against, on sugar-cane in Br. 
Guiana, 333, 385 ; on maize and 
sugar cane in West Indies, 33, 
393 ; parasitised by Trichogravi* 
ma minutum in U.S. A., 306. 

Diatraea striatalis (see D. ven’osata). 

Diatraea suppressalis, food -plants 
of, in India, 123. 

Diatraea yenosaia, food-plants of, 
in India, 123 ; on sugar-cane 
in Philippines, 25. 

diatraeae, Microdus. 

Dibrachoides verditer, parasite of 
Diprion simile in Connecticut, 480. 

Dibruchys austrdlia, sp. n., parasite 
of Cydia pomonella in Australia, 
35. 

Dibrachys boucheanus, parasite of 
Cydia pomonella in France, 191 ; 
parasite of Coleophora fuscedi- 
neUa in Sweden, 94 ; parasite of 
Lepidoptera in U.S.A., 456, 506; 
a secondary parasite of Cydia 
molesta in U.S.A., 374; hyper- 
parasite of Apantcles ladeicolor 
in U.S. A., 512. 

Di brachys clisiocampae, bionomics of, 
parasitising Galleria mellonella 
in U.S. A., 482. 

Dibrachys nigrocyaneus, parasite 
of Diprion smile in Connecticut, 

460 . 

Dkhaetoncura leucoptera, parasite 
of Tortrix eerasivorana in Canada, 

507. 

Dichodiplosis langeni, in dried 
plums in Britain, 247. 

Dickostates subocellatus, attacking 
Poinciana regia in Egypt, 557. 

Dickroplus vittigera (sec Sehisto- 
cerca). 

Dictyophora sinica, a minor pest 
of mulberry in Formosa, 174. 

Dictyophorm reticulate, on citrus 
in Florida, 474. 

Dictyoploca japonica, utilisation of 
cocoons of, for commercial pur- 
poses iD Japan, 502. 

dietyospermi, Chrysomphalus ( As - 
pidwtus). 

Didyothrips acgyptiacus, on vines 
in Cyrenaica, 438. 

Dicyphus luridus, sp. n., on tobacco 
in Porto Rico, 130, 486. 

DicyphurS minimus, on tobacco in 
Florida, 486. 

Dicyphus prasinua, sp. ^ n., on 
tobacco in Porto Rico, 130, 486. 

didactylus, Seapteriscus . * 

Dielis collaris var. coelebs, parasite 
of Oryctes rhinoceros in Aldabra, 
375. 

Dielis formosa, parasite of cane- 
grubs in Australia, 166, 323, 495, 
496. 

eS 





JHesirammena mamortUa (Japanese 
Spotted OameJ Cricket), m )few 
York, 452. 

Differential Grasshopper (soe Mefa- 
noplug differeniiali *). 
dijferentidis, Melanoplus ( Galop - 
tenas). 

dividend, Datana. 
diffusa, Meliana. 

Digger Pine (see Pinus sabiniana), 
Digonochaeta setipennis, larva of 
Phyio melanocephala resembling 
that of, 36. 

Dihammvs fistukUor, on Eevea in 
Java, 446, 446. 
dUataiu, Chionaspis . . 

Dill (Anethum graveoUne ), Psila 
rosae on, in Sweden, 160. 

DHoba coeruleoccphala (see Episema) 
Dttoboderusabdertis, measureeagainst 
on wheat in Argentina, 148, 428. 
DUophus febrilis, food-plants of, in 
Britain, 118. 

DUophus vulgaris, food-plants of, 
in Britain, 118. 
dilulala, Cidaria . 
dimuMda, Ossa. 

dimidiatus, Phymatodes ; Ptsronus 
Dimmockia, hyperparasite of Apan- 
lele* lacUieolor in U.S.A., -5f|. 
Dinoeampus lerminatus, hosts of, 
probably introduced into Hawaii 
from N. America, 868. 

Dinocarsis hemiptera, on Gramineae 
in Spain, 298. 

JHnoura eucalypti, sp. n., parasite 
of a Chalcid m Australia, 86. 
Diocdandra frumerUi, on coconut 
in Seychelles, 376, 376. 

Diodontus , natural enemy of Aphids 
in Holland, 136. 

Diolcogaster cdcealus, parasite of 
Thera spp. in Britain, 382. 
Diolcogaster circumvectus, sp. n., 
parasite of Lobophora earpinata 
m Britain, 382. 

Diolcogaster marginatus, parasite of 
Larentia virularia in Britain, 381. 
Dioryctria abieteUa, on spruce in 
Britain, 159 ; in forests in Nor- 
way, 283 ; parasitised by Upturns 
<jeniculatu8 in Sweden, 90. 
Thorymellm laenimargo, on orchids 
in New Jersey, 205. 

Dioscorea batatas (Yam), Pdaeopus 
dioscoreae on, in Jamaica, 264. 
Dioscorea bulbifera, beetle attacking, 
in Singapore, 519. 
dioscorea*, Pdaeopus. 

Diospilus capito, parasite of By dis- 
cus betulae in Europe, 172. 
Diparopsis c asfanea (Sudan or Red 
Bollworm), measures against, on 
cotton in Africa* 49; on cotton in 
Nyasaland, 70. 


Mpladenia, insert pests Intercepted 
on, in Califofpw, 4*4, W&. 
iMazon laeidtrius, pwwjtc of 
Syrphidg in Illinois, 107. 
Dvplodia, attacking cacao in Gold 
Coast, 188. 

Diplosis, on mulberry m Japan, 176. 
Diplosis pyri (see Perrisia). 

Diplosis pyrivora (see CotUarinia). 
Dwloeis quadrifamata (Banded 
Mulberry Midge), bionomics of 
and measures against, in Korea* 
281. 

Diplosis sorghicola (see Cowtarinia) 
Diplosis tritici (see Contarinia). 
Diplotaxis exeat ata, control of, on 
pecan in U.S.A., 228. 

Dipper, a beneficial bird in Britain 
478. 

Diprion abietis, on balsam fir in 
Connecticut, 468. 

Diprion pini, parasitised by Panar- 
qyrops clumqer in Britain, 431 ; 
in forests in Norway and Sweden, 
283, 888. 

Diprion sertifer , in forests in Sweden, 

288. 

Diprion simile (European Pine 
Sawfly), bionomics and control 
of, in U.B.A., 206, 423, 460. 
Diptera, classification of, 166. 
Dipiilomiopus j at aniens, gen. et 
sp. n.» parasite of Eriophyes 
hemigraphidis in Java, 406. 
Dirhinus giffardi, liberation of, in 
Hawaii, 400. 

Dirphia amphimone, parasites of, 
in Chile, 488. 

Dirphiphagus, geo. nov., 428. 
Dirphiphagus ancilla , parasite of 
Dirphia amphimone and Macrrn- 
phdia dedecora in Chile, 428. 
Dvrphya ( Nitocris ) princeps, on 
coffee in Uganda, 51. 

Dirphya usambica, on collce in 
Br. East Africa, 15. 
Dischdcaspis iceldi, use of galls of, 
for food, 244. 
discipidckra, Euribia. 
discoideus, Bracon ; ChUocoms. 
Discolia soror, parasite of cane- 
grubs in Australia, 166. 
discolor, Myllocenis. 
di8CO'Ocelleilae, Angitia- 
discrepans, Coccus, 
discretum , Oscinosoma. 
disjuncta, Mierophthahna. 
dispar, Lymantria ( lApans , tor- 
thetria ); Myzus; Rhmphagusy 
Xylehorus (Anisandrus). 
Dissosteira Carolina , in Canada, 
863; parasitised by Mernm 
ferruginea in U.S.A., 221. 
dwsfrwf, Mdacosoma. 
distincta, Corythuc * *. 
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dwfmeffeifoki. ffeUha. 
dietingvendus, Rarpdus. 
ftistretu* amfmenn is, habits of, 
in Rhode**, »7; 
distylU, Nippenaphis. 

DistyUvm- rae&ttomm, mpp&naphti 
dUtylii oVl, ki Japan, 646. 
Ditomus, 66. 
diverge* 8 * Mycdobia. 

Divmkemia pinicola, on Gramineae 
in Spain, 868. 
diversiseta, Stidococcus. 
diversus, Daevs, 
dimnaioria, Trodes. 
divisa , Xanthogramma. 

Jjotiostmrus, Coccobacittus ineffec- 
tive against, 288. 

Jiocwtourus maroccanus, bionomics 
of, and measures against, in Asia 
Minor, 841 ; control of, in Cy- 
prus, 119; bionomics and con- 
trol of, in Italy, 443, 500 ; sug- 
gested use of Coccobacillus acri- 
t iiorwn against, in Turkestan, 
347 ; eggs of, destroyed by 
Mylabri s schreiberi, 317. 

Dock, Orange, Pkilaenux spuvtarius 
on, in Maine, 12. 

Dock Aphis (see Aphis rumicis). 
Dock Sawfly (see Taxonus glabra - 
tut). 

Dogwood, insects on, in U.S.A., 

11, 12, 458. 

lblichoderuH bituberculatus (Black 
Cacao Ant), probably a natural 
enemy of Heliothrips ruhrooinctus 
and Mosquilla rastatrix in Brazil, 
356; relation of, t,o Coccus cole- 
mani in India, 321 ; introduced 
into cacao plantations against 
Helopellis in Dutch E. Indies, 
349; useless in controlling Te 
phrosia beetle in Java, 4. 

Dolirh-os lablab, Bruchida in seeds 
of, in Hawaii, 353, 354 ; pests of, 
in Madras, 46. 

Dolichoe melanophthalmus, Bruchus 
obtectus infesting, in Italy, 468. 
Dolichos sudanensu, Bruchus quadri- 
maculatus infesting, in Hawaii, 
354, 

Dolichos Weevil, bionomics of, in 
Hawaii, 352, 358, 354, 355, 358. 

dolichos, Prodenia. 


uoiycoris oaccarvm, on rasp ben 
in Norway, 286. 

Domains’ Machine, for disinfect: 

cotton seed, 43 . 
domesiica, Musca. 
domesticum, Anobium. 
domesticus, Troglodytes ; Xyloter 
dminica, Bkbepertha. 

Donacia cUujpes, predaceous 
Aphids in Hw fedto 48 | # 
AUmia; Bhsyrus. 


dor Sana, Cydia (Orapholitha). 
Doructes leucogaster , hosts of, in 
France, 477. 

Dotgdes undukUus, parasite of Mag- 
dalis armigera in France, 477. 
Dtrrylus hcloolus , occasionally at- 
tacking Iridomyrmex himilis in 
S. Afnca, 239; predaceous on 
cutworms in S. Rhodesia, 837. 
Doryhs orientalis, on vegetables 
in Ceylon, 539. 

Dothichiza papulnea (European Pop- 
lar Canker), relation of spread of, 
to presence of Cryptorrhynckus 
lapatki in U.S.A., 20fl. 
doublicri, Diaprepes abbrevialus. 
Douglas Fir (see Pseudotsuga taxi- 
folia). 

Douglas Fir Bark-beetle (see Den- 
drodonm pseudotsugae). 

Dracaena, Aspidiotm lataniae on, 
in Britain, 59 ; Pscudoccoccus 
intercepted on, in California, 
29. 

Dragonflies, predaceous on noxious 
insects in Br. Guiana, 388 ; pre- 
daceous on Crioceris asparagi in 
U.S.A., 215. 
drakii, Lachnostcma. 

Drepanosiphum (Aphis) platanoiiles, 
parasite of, in Britain, 247 ; 
on maples in Norway, 284. 
Dreyfusia (see Chernies). 

Dried Fruit Beetle (see Carpophilus 
hemipterus). 

Droskha corpulenta , Novi as cardina- 
lis predaceous on, in Japan, 283. 
Drosophila ampelophila, on bananas 
in Fiji, 237 ; parasitised by 
Pachyneuron vindemmiae in 
Italy, 76 ; experiments in rear- 
ing, on artificial media in U.S.A., 
219. 

Drosophila melanogasttr, experi- 
ments in rearing, on artificial 
media in U.S.A., 219. 

Drosophila p haler ala, on chives in 
Sweden, 286. 

drosophilae, Pterosemoidea « 
dmparnm Syntomaspis. 
druraei, Poecilocoris. 

Dryocoetes aulographus, associated 
with Hylastes palliatus on coni- 
fers in Scotland, 116. 

Dryocoeies minvius (see PHyokleincs). 
Dryocoetes pseudotsugae, in Pseudot- 
suga taxijolia in N. America, 263. 
Dryoctenes scmpulosus, on •Pachira 
aquatiea in Brazil, 256. 
dubia, Apterftrix ; Chionaspis ; 

Lachnosterna (see £. anseia). 
dubius, Pachycrepoideus. 
duodecinufuttota, J dalyria (Ftiidia). 
duodecimpunctata, Crioceris ; Dia- 
brotica. 
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Duomitus capensis , in castor- oil 
plants in Zanzibar, 128. 

Duomitus cer amicus (Beehole Borer), 
in teak in India, 622 ; in teak in 
Dutch E. Indies, 849. 

Duomitus leuconoius, in Cassia 
grandis in Ceylon, 639. 

duplex, Pseudaonidia. 

Duranta, Aphis durantae on, in 
Egypt, 209 ; Aphis duranti on, 
in Lahore, 473. 

Duranta plumeri, food plant of 
Homona cojfearia in Ceylon, 540 ; 
Helopeltis not ovipositing on, 
in Java, 233. 

durantae , Aphis. 

duranti , Aphis. 

Dust Sprays, 230, 253, 370, 385 
395, 412, 459 ; compared "with 
liquid sprays, 361, 443, 452, 559, 
560; carriers and diluents for, 

60, 214 ; bellows for, 439. 

Dutch East Indies, miscellaneous 

insect pests in, 349, 447 ; plant 
pest legislation in, 505; {see 
Java and Sumatra). 

Dyeing, insect galls used for, 244. 

Dyschorista Jissipuncta, parasitised 
by Microplitis spectabilis in 
Britain, 382. 

Dyscinetus barbalus, experimentally 
infested with Metarrhizium aniso - 
pliae in Porto Rico, 378. 

Dyscinetus gagaies, measures against 
on wheat in Argentina, 317. 

Dyscinetus irachypygus, a minor 
pest of cranberries in U.S.A., 564. 

Dysdercus (Cotton Stainers), mea- 
sures against, in India, 335 ; on 
cotton etc. in West Indies, 187, 
210, 454; on cotton in Uganda, 

61. 

Dysdercus andreae, in Virgin Islands, 

377. 

Dysdercus cingulatus , on cotton in 
Ceylon, 539. 

Dysdercus delauneyi, food-plants of, 
and measures against, in West 
Indies, 249, 250, 252, 455, 542. 

Dysdercus intermedins , food-plants 
of, in Nyasaland, 69, 70. 

Dysdercus nigrof asciatus, food- 

plants of, in Nyasaland, 69, 70. 

Dysdercus scassellati , sp. n., on 
cotton in Italian Somaliland, 488. 

Dysdercus sutureUus, on cotton etc. 
in U.S.A., 248, 473. 

E. 

Eantis thraso* on citrus in Porto 
Rico, 487. 

Earias, parasitised by Microbraeon 
in India, 123; parasites of, in 
Nyasaland, 70. 


Earias Uplaga, on Thespesia in 
Nyasaland, 69. 

Earias insulana (Spiny Cotton Boll- 
worm), food-plants of, in Africa 
48, 49 ; bionomics of, and mea’ 
sures against, in India, 334, 335 • 
on Thespesia in Nyasaland, 69 - 
on cotton in Uganda, 51. 5 

earinoides , Microdus (Dassus). 

Earwigs, bionomics of, in Britain 
426 ; _ Metarrhizium, anisopliae 
infesting, in Porto Rico, 378. 

Eastern Grape Aphis (see Macro- 
siphum illtnoisense). 

Eccoptogaster (see Scolytus). 

Eccoptogaster destructor (see Scolii. 
tus ratzeburgi). 

Eccoptopterus sexspinosus , in cacao 
in Belgian Congo, 79. 

echinocacti, Diaspis. 

Eckinochloa crusgalli, food plant, of 
Vyrausta nubilalis in U.S.A., 554. 

echinopus, Rhizoglypkus. 

Eciton biirchelU (Yakman Ant), at- 
tacking bees in Br. Guiana, 533. 

Economic Entomology, importance 
of, in relation to forestry in 
Britain, 259 ; organisation of, in 
Germany, 405 ; organisation of, 
in Russia, 30, 66, 347 ; organisa- 
tion of, in U.S.A., 1, 59, 192 194, 
203, 302, 360, 365, 405, 433; 
relation of agronomy to, 527; 
relation of ecology to* 34 ; value 
of, in connection with food pro- 
duction, 203 ; importance of. to 
human welfare, 433 ; some 
phases of, in S. Africa, 276. 

Ecphylus , Sycosoter allied to, 72. 

Ecuador, pests of cacao in, 365 ; 
Schistocerca uricki in, 462. 

Edessa meditabunda (Pea Chink), 
bionomics and control of. in 
West Indies, 250, 251, 454, 455. 

edwardsi, Chrysobothris ; Mrtjo- 
brium. 


Eelworms, intercepted in potatoes 
in California, 253 ; injurious to 
plants in Quebec, 63 ; (see 
Tylenchus). 

Egg- plant (Solatium mslongena), 
Pseudococcus intercepted on, in 
California, 450 ; scale insects on, 
in India, 85, 86 ; HaHiens minu- 
tus on, in the Pescadores Islands, 
503; food-plant of Paehyzanda 
veriusalis in Porto Rico, 485; 
pests of, in U.S.A., 292, 417, 455, 
547. 

Egg-plant, Wild (see Solanum tor ■ 
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Utura in, 49; Cerambycid 
beetles in, 657 ; bionomics and 
control of Epkestia in stored 
dates in, 462; bionomics and 
control of Peclinophora gossy- 
piella in, 42-44, 48, 70, 311, 444, 
557, 587 ; Schistocerca peregrina 
in, 358; wood-boring beetles in, 
50; scale- insects from, inter- 
cepted in quarantine in Hawaii, 
476 ; use of machines for treat- 
ment of cotton seed in, 42-44. 
Egyptian Engineering Co.’s (Mur- 
doch's) Machine, for disinfecting 
cotton seed, 44. 

fMochaitaphorus himalayensis, 
ep. n., on 8aHx in Lahore, 473. 
Elachistus idomcne, parasite of Byc- 
iisem betutae in Europe, 172. 
Elachistus sanninoideae, parasite of 
Aegeria ezdiosa in Arkansas, 
448. 

Elaeis guineensis (African Oil Nut 
Palm), Archon centrums on, in 
Gold Coast, 133; Orycles rhino- 
ceros on, in Philippines, 260; 
measures against Ischnaspis longi- 
rostris on, m Seychelles, 68, 376 ; 
Limacodids on, in Sumatra, 67. 
Elaphidion inerme (Orange Sawyer), 
on citrus in. Florida, 473. 
EUiphidion irroraium, destroyed by 
woodpeckers in Jamaica, 529. 
Elaphidion vtihsum (Oak Pruner), 
measures against, on pecan in 
U.S.A., 228. 

Elmmisfiabellatus, parasite of vine- 
moths etc. in Spain, 113. 

Elnsmus viridiceps , parasite of 
i 'ole&phora fuscedinella in Sweden, 
94. 

Elder, Aphis sambuci on, in Britain, 
276 ; pests of, in Germany, 5, 
479 ; Gracilaria syringella in- 
festing, in Switzerland, 368 ; 
pests of, in U.S.A., 205, 451. 
Elderberry, Cerambycids in, in 
California, 897. 
electra, Colins. 

elegans, Sipha ; Zonocerus. 
ekgantaria, Philtraea. 
ekgantulm, Eutermes. 

Eleodes (False Wireworms), notes 
on, in U.S.A., 307-309. 

Eleodes barbata , sp. n., in U.S.A., 
4i3. 

Eleodes extricala , new Tachinid 
parasite of, in U.S.A., 549. 

Eleodes kispilabris, parasites of, in 
U.S.A., 308, 549. 

Eleodes obsdeta, parasites of, in 
U.S.A., 309, 312, 549. 

Eleodes opaca, on wheat in Kansas, 
873; parasites of, in U.S.A., 
308, 309. 


Eleodes suturalis, parasitised by 
Periiilus in U.S.A., 308. 

Eleodes tricostaia, bionomics and 
distribution of, in Canada and 
U.S.A., 307-309, 493, 549. 
Eleodiphaga caffreyi, gen. et sp. n., 
parasite of Eleodes in U.S.A., 
549. 

Eleodiphaga pollinosa, parasite of 
Eleodes kispilabris in New Mexico, 

549. 

eleodis, Perilitus ; Sarcophaga. 
eleodivora , Biomyia. 

Eleusine coracana, food-plant of 
Prodenia litura in India, 379. 
Eleusine indica , Chilo simplex hiber- 
nating in, in Japan, 234 ; food- 
plant of Scapteriscus vicinus in 
West Indies, 296. 

Elis, parasite of Anomala orientalis 
in Japan, 345. 

Elis luctuosa, parasite of Anomala 
in Java, 345. 

Elis pfeifferi, importation of, into 
Mauritius from Madagascar, 301. 
Elis quinquecincta , parasite of Each - 
nosterna in N. America, 345. 

Elis romandi , importation ofj into 
Mauritius from Madagascar, 301. 
Elis rufa, establishment of, against 
Lachnosterna in Mauritius, 141. 
Elis thoracica, parasite of Anomala 
in Java, 345 ; importation of, 
into Mauritius from Madagascar, 
301. 

Ellipsidion pelluculum, parasites of, 
on sugar-cane in Australia, 387. 
ello, Erinnyi8. 

Elm ( Ulmus), pests of, in Britain, 
59, 159 ; pests of, in Canada, 23, 
122, 361 ; Magdalis armigera on, 
in France, 477; pests of, in 
Italy, 143 ; Galerucella luteola on, 
in Spain, 75 ; pests of, in Sweden* 
146, 151 ; pests of, in U.S.A., 
102, 303, 311, 312, 364, 389, 
416, 457, 458, 506, 522 ; partial 
immunity of, to Eriosoma lani- 
gerum, 311, 312. 

Elm Leaf Beetle (see Galerucella 
luteola). 

elongata, Chrysocharis. 
elongalum, Nemosoma. 
elongatus, Coccus ( Lecanium ). 
eloteUa, Marmara ( Gracilaria ). 
elsa , Baria. 

Elymus, Aphids infesting roots of, 
in Colorado, 666. 

Elymus canadensis , Cepkuf cindus 
on, in N. America, 552. 

Emperor Moth4(see Sgmia cecropia). 
Empkytus, on apples in Britain, 
510. . . , v 

Emphytus cindus, parasitised by 
Panargyrops claviger in Britain, 
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411; on rotes in Franoe, 470; 

Intercepted on rotes in tl.S.A., 

no. 

Smpteorie variotosus, on robber in 
Br. Guiana, US. 

Empoa route (Rose Leaf -hopper), 
bionomics and control of, on 
apples in U.S.A., 207, 243. 

Bmpoasca fianesce n» (Green Fly), 
on tea in India, 186, 474. 

Empoasca mali (Apple Leaf -hopper, 
Potato Leaf-hopper), bionomics 
and control of, m U.S.A., 207, 
212, 371, 483, 489; relation of 
potato leaf-bum to, 489. 

Empoasca trijasciata, bionomics of, 
on poplars in New Jersey, 396. 

Empoasca unicolor (Apple Loaf 
hopper), bionomics of, in U.S.A., 
207. 

Empusa aphidis, infesting Aphids 
in U.S.A., 413. 

Empusa lecanii (Grey or Black 
Fungus), Infesting Coccus cole- 
rnani in India. 322. 

Emyon tristis, damaging maize and 
tobacco in Rhodesia, 338. 

Enamionia batrachopa (see Argy- 
roploce). 

Enarmonia binotana, on Abies pec- 
tinata in Sweden, 149. 

Enarmonia nanana, in forests in 
Norway, 283. 

Enarmonia prunivora (Lesser Apple 
Worm), control of, in orchards 
in Canada, 54 ; in Sweden, 149 ; 
danger of confusing, with Cydia 
molesta in U.S.A., 374. 

Enarmonia pyricolana, danger of 
coni using, with Cydia molesla in 
U.S.A., 874, 

Enarmonia uoeberiana (Cherry and 
Plum-tree Borer), on fruit trees 

, and Pyracantha lelandi in Britain, 
159. 

Encoptolophus sordidus, Bacillus 
poncei pathogenic to, in C.S.A., 

288. 

Encyrlus fuscus, E. infelix errone- 
ongiv recorded as, in Hawaii, 
352." 

Encyrtus infelix, parasite of So is- 
setia hemisphaerica in Hawaii, 352. 

EndapUs perfidus, parasite of Aphis 
platamndes in Britain, 247. 

Endive, Tychea seiariae on, in 
Italy, 148; Pemphigus bursnrius 
migrating from poplar to, in 
Switzerland, 367. 

endophaea, Dasychira. 

Enstna siphonma, s;f n., from Br. 
East Africa, 331. 

Entedon, female of Aprostocetus 
etrobilanae erroneously referred 

to, 92. 


cnteolata, Rumia. 

Entendobium, Barminas legtmini 
eota infesting, ift Paraguay, jjj 

Entomological Notices, 680. 

Entomology, Applied (see Econo- 
mio Entomology). 

Entomopthora, new species of, i n . 
testing Chromemkis jutfandkoh 
in Caufomia, 415. 

Entomophthora ferfieulae, infesting 
earwigs in Britain, 427. 

Epargyreus tityrus (Silver-epottcd 
Skipper), on loeust trees and 
wistaria in New K ork, 451, 

Ephedras incomplctus, attacked by 
Pachyneuron siphonophorae in 
Hawaii, 352. 

ephemeraeformis, Thyridoptmix. 

Ephestia, bionomics of, and measures 
against, in stored dates in Egypt 
482. 

Ephestia ccdidella, infesting stored 
dates in Egypt, 483. 

Ephestia cauWa (Fig Moth), infest- 
ting stored dates m Egypt, 463 • 
infesting dried fruit in California, 
425. 

Ephestia it ihniella (Mediterranean 
Flour Moth), infesting dried vege 
tables in Sweden, 149 ; infesting 
flour etc. in U.S.A., 418, 457] 
fumigation with chlorpicrin 
against, 491. 

Ephialtes carbonarius, parasite of 
Cydia pomonella in France, 191. 

EphiaUes glabratus, parasite of 
Cydia strobilclla in Sweden, 90, 
382. 

ephippiella, Argyresthia. 

EpKoteis bilobiceps, on sugar cane 
in Australia, 166. 

Epiblema cirsiana (see Eucosma 
l itetuosana). 

Epicauta adspersa, parasite of 
locusts in Argentina, 316, 317. 

Epicauta atomaria, in Argentina, 
310; on vegetables in Brazil, 
256. 

Epicauta oinerea (Grey Blister 
Beetle), on cabbages in Quebec, 
81 ; on cotton in U-8.A-, 248. 

Epicauta ferruginea, on cotton in 
U.S.A., 248. 

Epicauta gorhami var. formosonus, 
on mulberry in Formosa, 176. 

Epicauta lemniscata, on cotton in 
U.S.A., 248. 

Epicauta marginata, oontrol ot, 
on potatoes in U.9.A., 483. 

Epicauta pennsylcauica (Black Bus- 
ter Beetle), on cabbages m 
Quebec, 61 J control of, on pota 
toes in U.S.A., 871, 483. 

Epicauta rufieeps, parasite of locusts 
i in Dutch E. Indies, 447* 
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Epicanta vittata (Striped Bliiter 
Beetle), bionomies find control 
of, in U.&A., 348, MS, 483; 
destroying loetBt eggs, *17. 

Vpwrmvm champiSM, parasite of, 
on coffee in Porto Bice, 104. 

landing pis ptrieola, on pear in Italy, 
143; food-plants of, in France, 
411. 

Epiglaea apiaUt (Cranberry Blos- 
som Worm), bionomies and con- 
trol of, in U.8.A., SOS. 

Hpilaekna, on potatoes in Dutch E. 
Indies, 849. 

i pilathna eompta, bionomics and 
control of, on beans in New 
Mexico, 299. 

Epilachna globosa, on carnations in 
Switzerland, 388, 

Epilachna ymiHlipennis, predaceous 
on Aphids and Coecids in Uganda, 
52 , 87 . 

ipilachnae, Teirastiehus. 

epilinma, Phalonia ( Conchylis ). 

Epiitotia binotana (see Enarmonia). 

Epiphragma occUaris, means of 
resistance to desiccation shown 
by, in France, 319. 

Epirhyssalus atriceps, parasite of 
Geleehia confueella in U.S.A., 484. 

Episewa coeruleocephala, on apples 
in Norway, 285. 

Epitetrastiehus ugandensis, parasite 
of Stictococcue gowdeyi in Uganda, 
52 , 87 . 

Epitrimerus goniothorax, forming 
galls on plants, 408. 

Epi.tr intents malinus, not a distinct 
species from E. goniothorax, 408. 

Epitrimerus pyri (Pear-leaf Rust- 
mite), measures against, on pears 
in California, 385; on pear in 
Switzerland, 387. 

Epitrix cvcumerU (Cucumber Flea- 
beetle, Potato Flea-beetle), 
measures against, on potatoes in 
Canada, 80, 395; measures 

against, on potatoes in U.S.A., 
371, 483. 

Epitrix fueoula, control of, on 
potatoes in U.3.A., 483. 

Epitrix parvtda, control of, on 
potatoes in U.S.A., 483. 

Epitmis geniculatue, parasite of 
( ydia strobilella and Dioryctria 
imetiella in Sweden, 90. 

Epiurus indagator, parasite of 
Oeleehia confusella in U.S.A., 


'JOSS, 

Epoehra canadensis (Currant Fruit- 
n.y), control of, in Canada, tfO ; 
natural enemies and control of, 
m U.8.A.,***, 348, 8*3. 433 

WMris, Msrodon. 


m 

EragroHis major, Nysiut ericae 
ovipositing on, in U.S,A„ 399. 

Ergates miadatus, on yellow pine 
m California, 383, 

ErgoUs ariaine, not parasitised by 
Tnehogramma minutum under 
field conditions in Sumatra, 21 1. 

erechtea, Caennrgia. 

Eremolylus glabratus, parasite of 
Eyphantria cunea in Connecticut, 
456. 

Erica tetralix , Eriococcus devoniensis 
on, in Britain, 59, 120. 

ericae , Nysius. 

erichsoni, Lygaeonematus {Nematus). 

Ericydnus longicornis, on Gramineae 
m Spain, 296. 

Erigeron canadenee. Aphis helichrusi 
on, in U.S.A., 420. 

Erigorgus prismaticxs, parasite of 
Tortrix cerasivorana. in Canada. 

507. 

Eryneda aenea, sp. n., food-plants of 
in Ohio, 440. 

Erineum malinum, galls attributed 
to, formed by Epitrimerus gonio- 
thorax, 406. 

Erineum oxyacanthae, galls attri- 
buted to, formed by Epitrime r rus 
goniothorax, 406. 

Erinnyis ello, on rubber in Br. 
Guiana, 385. 

Eriocampa adumbrata (see Erio- 
campoides limacina). 

Eriocampa limacina (see Eriocam- 
poidcs). 

Eriocampoides aethiops, on roses in 
Sweden, 150. 

Eriocampoides annulipes (Pear-tree 
Sawfly), bionomics and control 
of, in Britain, 432. 

Eriocampoides limacina (Pear and 
Cherry Sawfly, Pear and Cherry 
Slug), in Britain, 57, 510; mea- 
sures against, on pear in France, 
442, 564; on cherry and pear 
in Germany, 405 ; on pear in 
Italy, 143; on pear and cherry 
in Norway and Sweden, 150, 
285; food-plants of, and mea- 
sures against, in Quebec, 60; 
measures against, on pear in 
Switzerland, 367 ; bionomics and 
control of, in U.S.A., 130, 385 ; 
on fruit trees in Victoria, 269 ; 
control of, in orchards in New 
Zealand, 96, 165. 

Eriococcus coriaceus (Gum-tree 
Scale), introduction of natural 
enemies of, into New Zealand, 
535. • 

Eriococcus devonientis, on Erica 
tctralix in Britain, 52, 120. 

Eriococcus ulmi (see Gossyparia 
spuria). 
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Eriodendron anfractuoaum (Kapok, 
Silk Cotton tree), destruction of, 
against SahlbergeUa singularis in 
Belgian Congo, 80 ; Pseudococcus 
adonidum on, in Dutch E. Indies, 
350 ; destruction of, against 
cotton-stainers in West Indies, 
187, 249. 

Eriogaster lanestris , food-plants of, 
in Sweden, 148. 

Eriopeltis festucae, on Festuca in 
Britain, 59. 

Eriophyes, on vines in Russia, 162. 

Eriojthyea avellanae, Coeliodes ruberr 
ovipositing in galls of, in Italy, 78. 

Eriophyes carinalus (Purple Mite), 
on tea in Ceylon, 315; on tea 
in Dutch E. Indies, 37, 350. 

Eriophyes coryli, on hazel in Italy, 
144. 

Eriophyes gossypii (Leaf Blister 
Mite), on cotton in West Indies, 

81, 394. 

Eriophyes hemigraphidis, sp. n., 
forming galls on Hemigraphis 
confinis in Java, 406. 

Eriophyes loewi , on elder etc. in 
Germany, 5, 405. 

Eriophyes malinus , in Sweden, 151 ; 
on apple in Switzerland, 367. 

Eriophyes oleivorus (Rust Mite), 
control of, on citrus in Florida, 
217. 

Eriophyes padi, on plum in Switzer- 
land, 367. 

Eriophyes pini, forming galls on 
coniferous trees, 406. 

Eriophyes pyri (Pear-leaf Blister 
Mite), in Canada, 63, 558 ; mea- 
sures against, on pear in France, 
442; on pear in Italy, 144; on 
pear in Norway and Sweden, 
151, 285 ; on pear in Switzer- 
land, 367 ; in U.S.A., 565. 

Eriophyes quadrisetus typicus, on 
Juniperus communis in Europe, 
208. 

Eriophyes ratnosus , sp. n., on 
J uniperus packyphloea in Arizona, 

208. 

Eriophyes ribis (Big-bud Mite, Cur- 
rant Bud Gall Mite), experiments 
in control of, in Britain, 425 ; 
on currants in Germany, 6 ; on 
currants in Norway and Sweden, 
151, 286. 

Eriophyes salieis, on willow in 
Itaty, 144. 

Eriophyes similis, in Sweden, 151# 

Eriophyes tkeae (Pink Mite), on 
tea in India, 47& 

Eriophyes tUiae, on lime in Italy, 
144; biological races of, 406# 

Eriophyes ttaiat, producing galls 
used for tanning in Morocco, 89. 


Eriophyes trisiriatus, on walnut j 1r 
Switzerland, 367. 

Eriophyes iritis, measures against 
bn vines in Germany, 6; 0l J 
vines in Italy, 144 ; in Sweden 
151 ; on vines in Switzerland 
367. 

Eriosoma crataegi , synonym of E 
lanigerum, 811, 812. 

Eriosoma lamgsntm (Woolly Apple 
Aphis), measures against, j u 
Austria, 507 ; in Britain, 509 ■ 
on apple in Canada, 24, 558 - 
Chrysopa porterina predaceous 
on, in Chile, 429 ; control of, on 
apples in France, 411, 442, 47 i • 
in Holland, 270 ; food-plants of’ 
in Italy, 148; on apples in 
Spain, 56 ; on apple in Switzer- 
land, 367 ; bionomics and con- 
trol of, in U.S.A., 98, 212, 311 
340, 416, 417 ; on fruit-trees in 
Victoria, 269; control of, in 
orchards in New Zealand. 96 , 
165 ; E. pyricola confused with* 
27. 

Eriosoma pyricola (Woolly Pear 
Aphis), Bionomics and * control 
of, in U.S.A., 27, 97, 98, 212, 

416, 417. 

Eriosoma tremulae , on aspen in 
Norway, 284. 

Eriosoma ulmi, in Sweden, 146. 

eriosoma, Phytomeira ( Plusia ). 

Eristatis tenax , in houses in Switzer- 
land, 368. 

Eritrea, new fruit-flies from, 331; 
pests of olives in, 530. 

Emobius , on larch, probably para* 
sitised by Spathius rubidus iu 
France, 477. 

crosa, Anomis (Cosmophila) ; Mala • 
cosoma ; Monoxia punctkoUis, 

erroneus, Alcides. 

Erthesinafutto , a minor pest of mul- 
berry in Formosa, 174. 

Eryngium foetidum, preferred to 
cacao by Hclopeltis in Java, 2G2, 
233. 

Erysimum cheiranthoides, Myms 
cerasi , on, in Canada, 103. 

Erythrina (Dadap), pests of, in 
Ceylon, 435, 539 ; pests of, m 
Dutch E. Indies, 447. 

Erythrina glauca, Eudialeumb.em 
bodJcini on, in Br. Guiana, 387. 

Erythrina indica, Othreis fullonica 
on, in Fiji, 287 ; Ealticus rnimdiis 
on, in the Pescadores Islands, 

Erythrina lithosperma (Dadap), food- 
plant of Somona coffearia m ' py- 
lon, 589. 

erytkrinae, Typhlocyba. • 

erythrocepkalus, Neoclytus. 
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erijtbrvphthdlmita, Omioderua. ■ 

Eschalot, Thripa tabaci, on in 
Barbados, 894. 

tssigi, Corythuca ; Siphongryne. 

Estigmene aoraea (Salt-marsh Cater- 
pillar), on cotton in U.S.A., 247 ; 
percentage of males of, taken at 
light-traps in U.S.A., 487. 

esurient, Diaprepm (Kxophthaimua). 

esnrm, Synlmtoaphynm. 

Ether, as a fumigant, insect eggs 
killed with, 254; injection of, 
against Ieoaima orchidearum, 327. 

ethlius, Calpodea. 

Ethyl Alcohol, experiments with, 
against clothes moths and carpet 
beetles, 532, 533. 

Ethyl Ether, experiments to deter- 
mine toxicity of, to insect eggs, 
254. 

Ethyl Mercaptan, as a fumigant, 
insect eggs killed with, 254. 

Eungoras plagiaim, predaceous on 
Pmlenia litura and Heliothis 
assulta in Philippines, 380. 

Euaruta brcvifrons, sp. n., from 
Durban, 331. 

Euaresta stridifrona, sp. n., from 
Durban, 331. 

Eublemma, destroying eggs of Sais- 
selia hemisphaeriea in India, 323. 

Eublemma brachygonia, a minor 
post of cotton in Nyasaland, 70. 

Eublemma costimaatlata, predaceous 
on Stidococcua diveraieela in 
Uganda, 52, 87. 

Eublemma scUnla, predaceous on 
scale-insects in Spain, 102 ; pre- 
daceous on Ingluia eonchiformis 
in Uganda, 52, 87. 

Eucattophagua biocellolua, sp. n., 
infesting orchids in Panama Canal 
Zone, 549. 

Eutnelophagua i mssi, sp. n., infest- 
ing orchids in greenhouses 
in U.S.A., 549. 

Eucalynmatva teaaeUaiua (Cinnamon 
Scale), intercepted on palms etc. 
m California, 29, 101, 450 ; on 
coconuts in Seychelles, 68, 375, 
376, 

eucalypti, Dinoura 

Eucalyptus, pests of, in Australia, 
35, 387 ; Macrotoma palmata on, 
m Egypt, 557 ; leaves of, ineffec- 
tive against cockroaches and 
clothes moths, 582. 

Eucalyptus acmenoides, Phoracantha 
semipundata on, in S. Africa, 325. 

Eucalyptus diversicolor, Phoracantha 
semipundata on, in S. Africa, 825. 

Eucalyptus ghbulus, Leptura eras- 
sipes in, in California, 441; Phor- 
wantha mmipunctata on, in S. 
Africa, 325. 


Eucalyptus longifolia, Phoracantha 
semipundata on, in S. Africa, 325. 

Eucalyptus marginata (see Jarrah). 

Eucalyptus robusta, food-plant of 
Homona coffearia in Ceylon, 540 ; 
Phoracantha semipundata on, in 
S. Africa, 325. 

Eucalyptus saligna, Phoracantha 
semipundata on, in S. Africa, 325. 

Eucalyptus viminalis, Phoracantha 
semipundata on, in S. Africa, 325. 

Eucdatoria australis, parasite of 
Calpodes ethlius in St. Vincent, 
121 . 

Eueeraphis betula, on Eastern birch 
in Br. Columbia, 361. 

Eueeraphis iaponica, sp. n., on 
Alnus indica qlauca in Japan, 

548. 

Eucharis grandiflora, food-plant of 
flomo-na coffearia in Ceylon, 540. 

Euchlora expansa , on mulberry in 
Formosa, 175. 

Euchlora trachypyga , on mulberry 
in Formosa, 175. 

Euclanea mexicana (Teosintc), hy- 
brid between Zea indentata and, 
immune to attacks of Aphids in 
U.S.A., 30. 

Euclidia mi, parasitised by Micro - 
plitis vidua in Britain, 382. 

Eucoptolophus subgraciUs, experi- 
ments with poison-baits for, in 
U.S.A., 305. 

Eucosma ludnosana, food-plants 
of, in Transcaucasia and Turkes- 
tan, 346, 847. 

Eucosma ocellma (Eye-spotted Bud- 
moth), natural enemies and con- 
trol of, in Quebec, 63 ; injury 
caused by, confused with that of 
y ephoptcryx rubrizoneUa i n Japan, 
404; on apples in Sweden, 149. 

Eucosma roborana, on roses in 
Sweden, 149. 

Eucosma tedella, in forests in Nor- 
way, 283. 

Eucymatoge spermaphaga, sp. n., on 
Abies concolor in America, 34. 

eudami, Groliusomyia ; Pseudom- 
phale . 

Eudamus proteus, parasites of, in 
St. Vincent, 121, 274. 

Eudemis botrana (see Pohjchrosis). 

Endemis geminana (see Rhopobota). 

Eudemis naecana (see Rhopobota). 

EudiaUurodicus bodkin i, *on Ery- 
thrina glawa in Br. Guiana, 387. 

Eugenia, fruit-fly attacking, 

Fiji, 237. « 

Eugenia jamb&lana, * Acroccrcops 
loxias, on, in India, 519; food- 
plant of Coccus c olemani in 
Mysore, 322 ; frioza jambolanac 
on, in Philippines, 15. * 



Et tgenia mataccensi*, BeldpeUi* 
<mtonii on, ifi Sumatra, St, 

Eugenia pofoantha* Psyllidon, in 
Duteh E. ladies, 447. 

sugeniae, Phenacmpis. 

Eugenol, experiments to determine 
toxicity of, to insect eggs, 854. 

Eugnamptus marmnatus, on mango 
in India, 124. 

Eugnoristus braueri, on coconut in 
Seychelles, 375, 87 6. 

Eukcanium, intercepted on Hibis- 
cus in California, 253. 

Eukcanium- bituberculaium, inter- 
cepted in S. Africa, 86, 358 ; on 
hawthorn in Britain, 59. 

Eulecanium crrasorum (Cherry or 
Calico Scale), on pears in Cali- 
fornia, 884. 

Eulecanium comi , intercepted in 
S. Africa, 88 ; parasitised by 
Corny 8 jusca in California, 384 ; 
intercepted on gooseberry in 
California, 100; control and 
food-plants of, in Holland, 135, 
140, 141 ; food-plants of, in 
Switzerland, 367 ; food-plants of, 
in Sweden, 146. 

Eukcanium magnoliarum (Mag- 
nolia Scale), on shade-trees in 
New York, 451. 

Eukcanium persicae, on vines in 
France, 172; on lemon in Italy, 
143; saccharomycetes in, 443. 

Eulecanium persicae enidum , subsp. 
n., on Aralia in Britain, 59. 

Eulecanium ribis, on black currants 
and gooseberries in Norway, 
286. 

Eukcanium robiniarum, on Robin ia 
in Austria, 405. 

Eukpida reiehei, on cacao in Bel- 
gian Congo, 79. 

Eulophonotus myrmekon, in cacao 
in Belgian Congo, 79. 

Eulophus strobilanae, female of 
Aprostocetus strobilanae errone- 
ously recorded as, 91. 

Eumenes fratema , predaceous on 
cankerworma in Kansas, 548. 

Eumerus st-rigatus (Narcissus Bulb 
Fly), infesting bulbs in N. 
America, 129; intercepted in 
bulbs in California, 253 ; in 
greenhouses in Canada, 84, 

emnymellus, Hyponomeuta. 

Eu&nymus, Abraxas grossulariata 
on, in Britain, 159; alternative 
host -plant of Aphis rumicis in 
U.S.A., 417. , 

Eupelminus * sdltator, parasitising 
Mayetiola destructor and Isosoma 
spp. in U.S.A.* 804. 

Eupelminus swezeyi (see Charito- 
podin%$). 


BupAMU atShyn. 

ohttts baccms in sleily, *j#. 
Eupdmus parawte of Tephro- 

Euphalpnu oitri, 66 Cotdia coriata 
In India, it. 

Euphorbia, MpUotpia on, in Aus. 
tralia, 34. 

Euphorbia formnit, experiments in 
artificial pollination of, at Kew 
114. 

Euphorbia marginata, Eleodes tri. 
costata on ; in IT.S.A,, 308. 

Euphorocer a daripennit, parasite of 
Phittraea ehgantaria in Loui- 
eiana, 45. 

Euphorus sculptus, synonym of 
Dinoeampus torminaius, 352. 

Eupiona tripartita, on cacao in 
Belgian Congo, 79. 

Eupithecia campanulas (see E. 
denotata). 

Eupithecia denotata, parasitised by 
Mierogaster crassicomis in Bri- 
tain, 382. 

Eupithecia rectangulata (see Chlon- 
clystis). 

Eupledns comstocki, feeding-habits 
of, on Alabama argillacea, 551. 

Euprodis chrysonhoea (see Nygmia 
phaeorrhoea). 

Euprodis flava, in Japan, 176. 

Euprodis flcxuosa (see Nygmia). 

Euprodis latifaseia, on tea in 
Sumatra, 37. 

Euprodis mediosquamota, on cacao 
in Belgian Congo, 79. 

Eupsalis minuta, in forests in U.S.A., 
522. 

Eups-ilia s atdlitia, food-plants of, 
in Sweden, 149. 

Eurhynchothrips convergent, sp. n., 
on kola in Gold Coaet, 269. 

Euribia discipulchra, sp. n., from 
Nyasaland, 331. 

Eunbia perpaBida, sp. n., 
Nyasaland, 381. 

Euribia tridrigata, sp. n., 
Eritrea, 331. 

Europe, Aphids of, 417, 
forest pests in, 154, 155, 

521 ; miscellaneous pests in, 
5, 7, 10, 98, 172, 808, 269, 304, 
342, 351, 383, 487, 462, 475, 493, 
505 ; pests of Tines and their 
natural enemies in, 172 ; natural 
enemies of whit© grubs in, 34* » 
clothes moths introduced into 
Java from, 223; Bombyx mn 
introduced into Madagascar from, 
56; importance of preventing 
introduction of Arctorni* c/wy- 
sorrhoea into TJ-S.A.. from, 206, 
introduction of bro*n-tail moth 
parasites into IT.S.A. from, * 


from 

from 

420 ; 
266, 
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MS] pasts imparted into U.g.A. 
from, II, WO, 868, *««, »18, 
4 * 1 . 

European Cam 8Wk Borer (see 
Pyrausta nubUMt). 

European Earwig (see forjunda 
(Mriadana). 

European Elm Sawfly (see Kolia- 
sysphinga of mi). 

European Elm Scale (see Gossyparia 
spuria ). 

European Foulbrood, in bees, 448. 

European Fruit-fly (see Mhago- 
lefts eerasi). 

European Honeysuckle" (see Loni- 
cera xytosteum). 

European Mole-ericket (see Gryllo- 


European PearTingid (see Steplumi- 
tispyri). 

European Pine Sawfly (see Diprion 
simile). 

European Pine-Shoot Moth (see 
fthyaeiimia bueluma). 

European Poplar Canker (see Dothi- 
chiza poputnea). 

Eurya japoniea, food-plant of Lyeia 
robusta in Japan, W. 

Eurydema oleraceum (Cabbage Bug), 
food-plants of, and measures 
against, in Germany, t. 

Eurydinota braconis, sp. n., parasite 
of Apanteles in Australia, 387. 

Euryisebia aleurodis, sp. n., parasite 
of Akurodes in Australia, 887. 

Eurymhia sbaketrpearei, parasite of 
a Dipteron in Australia, 887. 

Eurymus eurytheme (gee Codas). 

eurytheme, Colias (Eurymus). 

mrytiim, Mdittia. 

Eurytoma, parasite of Janus ab- 
breviate in N. America, 552 ; 
parasite of Diprion simile in 
Connecticut, 480 ; infesting seeds 
of conifers iu Japan, 403. 

Eurytoma earidei, establishment of, 
in Argentina against Oecetieus 
pktensis, 318, 

Eurytoma rasuarinue, sp. n., on 
Casuarina in Australia, 85. 

Eurytoma galeati, parasite of Cero- 
■pi-mtes galiatus in Uganda, 63, 


, in cornier 


e/uryioma lanets, sp. n., 
in Japan, 408. 

Eurytoma piseodis, parasite 1 
Pissodes strobi, 483. 

Eitsarcocoris gut tiger, a minor pa 
of mulbercy in Formosa, 174. 

Emcaphis japoniea, Ehopaioriphu, 
tndtewm on, in Japan, 548. 

Emcepes batatae (Jacobs, Soarabe 
Sweet Potato Weevil), measun 
vfs U o« °«P eweet Potatoes i 
I1 "> 837 ; measures against, c 


in West Indies, 
***> **•• *H, 894 ; distribution 
Of, 254. 

Euseepes poreeUus, food-plants of 
m Jamaica and U.S.A., 414. ' 

Eusehema palmyra, on tea in Ceylon, 
539. 


Euschistus crenator, a supposed 
cotton pest in St. Vincent, 261 
Euschistus serve, predaceous on 
Hyphantria cunea in Connecticut 

456. 


EuscMstw variolarius, on citrus in 
Florida, 473. 

Euteles, parasite of Philtraea de- 
gantaria in Louisiana, 45. 

Eutermes balintmacensis, sp. n 
in Philippines, 184. ’ 

Eutermes costarieemis, on rubber in 
Br. Guiana, 385. 

Eutermes eleganlulus, on cacao in 
Belgian Congo, 78. 

Eutermes hatiensis, on sugar-cane 
in Barbados, 394. 

Eutermes laiifrtms, on cacao in 
Belgian Congo, 79. 

Eutermes luzonensis, sp. n., in 
Philippines, 184. 

Eutermes maculiventris, on cacao in 
Belgian Congo, 79. 

Eutermes minutus, in Philippines, 

Eutermes parvus, on cacao in Bel- 
gian Congo, 79. 

Eutermes ripperti, method of des- 
troying mounds of, in Brazil, 173. 

Eutettix tenella (Sugar-beet Leaf- 
hopper), bionomics anil control 
of, on beet in Mexico and U.S.A., 
168, 418, 480; disseminating 
beet disease in U.S.A., 564, 585. 

Euthrips citri (sec Srirtathrips). 

Euthrips pyri (see Taeniothrips in- 
consequent). 

Euthyrhynehus floridanus, preda- 
ceous on other insects in U.S.A., 

108, 495. 

Eutretoeoma millepunetatum., sp. n., 
from Eritrea, 331, 

Eutriehosiphum. pasaniae , on Cas- 
tanopsis cuspidata in Japan, 548. 

Entrixa exile, parasite of Lachno- 
stema in U.S.A., 588. 

Eniriroides jonesi, parasite of Lack- 
nostema. in Porto Rico, 105, 

Euxoa agreelis (Army Cutworm), in 
Montana, 114. 

Enron corticea, on cabbage etc. in 
Norway and Sweden, 148, 384, 
286. 


Euxoa exceUens, .ontrol and natural 
enemies of, in Canada, 84, 103. 
Euxoa infusa (Bugong Moth), 
measures against, on maize in 
New South Wales, 836, . 
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Euxoa longidentifera, bionomics and 
control of, in S. Rhodesia, 536, 
537, 538. 

Euxoa roes soria (Dark- Bided Cut- 
worm), on cabbages in Quebec, 60. 
Euzoa nigricans, on cabbages in 
Sweden, 148. 

Euzoa ochrogaeter (Red-backed Cut- 
worm), on cabbages etc. in 
Canada, 60, 84. 

Euzoa segetum , infesting vineyards 
in Austria, 408; on turnips in 
Britain, 120 ; on beet and pota- 
toes in Germany, 344, 404, 444 ; 
bionomics and control of, in 
S. Rhodesia, 536, 537, 538 ; in 
Russia, 132. 

Euzoa spinifera, bionomics and 
control of, in S. Rhodesia, 536, 
537, 538. 

Euzoa tessellata (Striped Cutworm), 
on cabbages in Quebec, 60. 

Euzoa tritici, infesting vineyards in 
Austria, 408. 

Euzoa vestigialis, on spruce in 
Sweden, 148. 

Euzophera semifuneralis (American 
Plum Borer), varieties of plum 
preferred by, in Br. Columbia, 23. 
Evening Primrose ( Oe-notkera ), pests 
of, in U.S.A., 308, 458. 

Evergestis extimalis, measures 
against, on vegetables in Ger- 
many, 344. 

EvergesHs straminaUs (Purple- 
backed Cabbage Worm), on cab- 
bages in Quebec, 61. 

Eretria (see Rhyadonia). 
Eiozysoma, infesting seeds of coni- 
fers in Japan, 403. 

Exapaie congelatella, food-plants of, 
in Sweden, 149. 
exasperaia, Celo-nia. 
excavate, IHplotaxis. 
ezcavatu8, Mesoleius. 
excellent, Euzoa. 
excisa, Lophosia. 
exesa, Chrysobothris. 
ezigua, Laphygma ( Caradrina ). 
exile, Eutrixa . 

ezitio8a, Aegeria (Sanninoidea). 
Exocentnis ortmansi, in cacao in 
Belgian Congo, 79. 

Exochomus quadripustulatus, pre- 
daceous on Gkrysompkalus dictyo- 
spermi in Italy, 36. 

Exochom^ nigromaculatus var. 
fiavipes, predaceous on Aphis 
gossypii in Nyasaland, 70. 
Exochomus nitidulus, predaceous on 
scale-insects in Str Lucia, 516. 
ExophthahnuS esuriens (see Dia- 
prepes). 

Exonsta, parasite of Acrobasis nebu - 
lella in U.S.A., 169. 


Exorista boarmiae , parasite of Tor- 
trix cerasivorana in Canada, 507 
Exorista futilis, parasite of Phyh 
metra ealiformea in N. America 
210 . 

Exorista petiolate, parasite of Din. 

rt<m simile in Connecticut, 46() 
Exorista pyste , parasite of Lepidop 
tera in U.SJL, 169, 464 ; para. 
Bite of Pihcrocis tripundata in 
Porto Rico, 82. 
expansa, Eueklora. 
explanata, Leptobyrsa. 
extimalis, EvergesHs. 
extricate, Meodes. 
extricator, Iphiaulax. 

Eye-spotted Bud-moth (see Eucos- 
ma oeellana). 

Eyed Hawk Mo'th (see Sphinx ocel 
latus). 


F. 


fabae, Aphis. 

Fabema, Aspidiotus fabernii on, in 
Cuba, 482. 

fabernii, Aspidiotus. 

fac.eta, Antestia orbifalis (see A. 
lineaHcollis). 

Faggot Worms (see Clania spp.) 

fagi, Cryptococcus ; FhyUaphu ; 
Rhynchaenu8 (Orchestes). 

Fagisuga triloba, parasitised by. 
Aspxdiotiphagus dtrinus in Chile, 
429. 

Fagus (see Beech). 

Fagus atropunicea, Buprestis rujipes 
mining in, in U.S.A., 421. 

Fagus sylvatica. new Pseudococm 
on, in Britain, 59. 

Faleo sparverius loquacula, destroy- 
ing Scapteriscus vieinus in West 
Indies, 297. 

Fall Web worm (see Hyphardna 
cunea and H. textor). 

falli, Chrysobothris. 

False Apple Red Bug (see Lygrin 
mendax). 

False Bugbane (see Trautvdteria 


grandis). 

alse Chinch Bug (see Nysms 
enC ae ) » ^ 

alse Codling Moth (see Argy- 
roploce batrachopa). 
alse Wireworms (see Eleodes). 
inning Island, scale-insects inter- 
cepted in Hawaii on coconuts 
from, 39, 127. 
rfarae, Anuraphis. 


idata, Buprestis ; Phora ; L ro • 
pattella. , * 

iridium, Xiphidtum. 
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fasciaiu8, Olisekroehilus {Ip*) ; 
' Ipoclus ; OncopeUus ; Tetraxtiohus. 
f(m-iculalu8, : Araecerus ; Poggno- 

fihaeru8. ' 

fausta, RhagoleHs. 
fibrilis, Di tophus, 
fecundatrix , Andricu*. 

Feltia annexa, control of, on pota- 
toes in U.S.A., 488 ; percentage 
of males of, taken at light-traps, 
487. 

Feltia gladiaria, percentage of males 
of, taken at light-traps, 487. 
Feltia jttoulifera, percentage of males 
of, taken at light-traps, 487. 
Feltia subgothica, percentage of 
males of, taken at light-traps, 487. 
jemoralis, Cerodonta ; Cylas ; 
Klinoihnpi. 

femorata, Acanihocephala ; Chry- 
sobothris ; Tiphia. 
fcmur-rubrum, Melanoplus. 

Fenusa (Blackberry Leaf- miner), 
in Ontario, 413. 

Fen urn pumUis , food -plants of, in 
Britain, 510. 

Ferns, Saissetia hemisphaerica on, 
in Argentina, 177 ; Ckionaspis 
dubia on, in Fiji, 238; Strongy- 
logaster cingulatus migrating from, 
to pines in Germany, 411 ; 
scale-insects intercepted on, in 
Porto Eico, 485 ; Myzus pteri- 
soides on, in Uganda, 209 ; 
pests of, in U.S.A., 440, 451, 549. 
Fern Scale (see Hemichwnaspis 
aspidistrae). 

Feronia, a natural enemy of Otior- 
rhynchus in Europe, 172. 
ferreri, Cerceris. 

femigalis, Pionea ( Phlyctaenia ). 
ferruginea, Epicauta ; Mermis. 
ferrugindla, Qracilaria. 
ferrugineum, Tribolium (sec T. cos- 
taneum). 

fermgineus, Dacux ; Dendrosoter ; 
Pityophagus ; Rhizophagus ; Rhyn- 
chophorus. 

festal iella, Sckrechensteinia. 
festina, StictccephdUi. 
f estiva, Cklorida. 

Fesiuea, EriopdtU festucae on, in 
Britain, 59. 

Festuca arundina-cea, as a shelter- 
trap for Haitica ampelophaqa in 
Algeria, 142. 

Festuca rubra , thrips on, in Sweden, 
145, 

feslucae, Eriopeltis. 

Firm, Chrysomphalus dictyospermi 
pinnulifera on, in N. Africa, 38 ; 
scale- msects on, in Australia, 
HdopeUis 
on, in Jav& ? 283 
cenidwm on. 


not ovipositing 
J Chrysomphalus 
in India, 86 ; 


Sawetia n:igra var. depressa on, at 
Kew, 59; food-plant of Coccus 
colemani in Mysore, 322 ; pests 
of, in San Thom6, 52; scale- 
insects on, in Seychelles, 68 ; 
Batocera tubus on, in Virgin 
Islands, 377; (see Fig.). 

Ficus carica , Lon-chaea aristella 
infesting, in Italy, 76; Cero- 
platfes ru8ci on, in Spain, 162; 
distribution of Ptychodes trili- 
neatm on, 101. 

Ficus elastica, Batocera tubus on, 
in Virgin Islands, 377. 

Ficus infectoria, food-plant of Pro - 
denia litnra in India, 379. 

Ficus laurina, pests of, in Barbados, 
274 , 

Ficus nitida , Pycn-arikrurn pallidum 
on, in Barbados, 394. 

Ficus 1 tala, Schizaspis labata on, in 
Philippines, 36. 

Ficus pseudocarica, Lonchaca a ris- 
iella infesting, in Algeria, 76. 

Ficus retusa, Trichosiphum forma- 
sanum on, in Formosa, 501 ; 
Ilalticus minutus on, in the 
Pescadores Islands, 503. 

Ficus sycomoms (Sycomore Fig), 
Aphis ficus on, in Africa, 209. 

Ficus wighiiana, Trichosiphum for- 
mosmum on, in Formosa, 501. 

ficus, Aphis; Aspidiolus, Chry- 
somphalus (see 0. ao-nidum) ; 
Hypoborus ; Lcpidosaphes. 

Fidia viticida (Grape Boot Worm), 
character of soil influencing at- 
tack of, in Br. Columbia, 23; 
bionomics and control of, in 
U.S.A., 98, 163, 198, 199. 

Fieldfare, a beneficial bird in 
Britain, 478. 

Fig, Phryneta sp-inator on, in S. 
Africa, 325 ; Ceroplasles rusci 
introduced on, into’Britain, 59; 
pests of, in France, 72, 318, 328, 
477 ; pests of, in Italy, 75-77, 
143; (Jeroplastes rusci on, in 
Spain, 56, 162; pests of, iu 
U.S.A., 414; Lcpidosaphes ficus 
intercepted on, in 0.S.A., 206; 
bionomics of Lonchaca aristella 
infesting, 75-77 ; distribution 
of Ptychodes triUneatus on, 191 ; 
(see Ficus). 

Fig, Weeping, as a trap-tree for 
sugar-cane grubs in Queensland, 
323. 

Fig Borer (see Phryneta spihaior). 

Fig Moth (see Ephcstia cautclla). 

Fig Scale (see mpidosephes ficus). 

Figs, Dried, pests of, and their 
oontrol in California, 425 ; Lepi- 
doptcrous larva* intercepted m, 
in California, 100. 
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Fiji* uuBceUMiooiM insect peats in, 
156-8$$ ; bionomii* of Pkylomyza 
infesting m*f*e in, 0|>; eoale- 
insect* from, 86, * 

filaginis, Pemvkigv*. 

filament osus, Pseudaeoccus. 

FQaria locustae, infesting earwigs in 
Scilly Islands, 427. 

filifarmis, Ischnaspis (see I. longi- 
rosins), 

FiUppfa oleae , resistance of olives 
to, in Spain, 56. 

fimbHata, Plautia. 

Pinches, beneficial in Britain, 478. 

Finland, Arqyroploce variegana on 
fruit-trees in, il2 ; Perrisia strobi 
on spruce in, 90. 

Fiorinia, parasitised by Apteroirix 
dubia m Australia, 85. 

Fiorinia proboseidaria, imported 
into Jamaica on citrus from India, 

86 . 

Fiorinia theae, on tea in India, 475. 

Fir, Megasiigmus pieeae in seed of, 
in Austria, 407 ; bark-beetles 
infesting, in Bosnia, 410 ; Pleme- 
liella afnetina infesting, in Ger- 
many, 5 ; Monochanms mulsanti 
YdT. ro8enniueUeri on, in Siberia, 
182; posts of, in U.S.A., 889, 
397, 422, 528; (see Abies and 
ricea). 

Fir, Alpine (Bee Abies lasiocarpa). 

Fir, Balsam (see A6ie» balsawea). 

Fir, Douglas (see Pseudotsnga 
taxijolia). 

Fir, Lowland (see Abies grandu). 

Fir, Noble Silver (see Abies nobilis). 

Fir. Silver (see Abies pieea). 

Fir, White (see Abies comolor). 

Fir Seed Gall Midge (see Plemeliella 
abietina). 

Fire Blight (see BaoiUus amylovoms). 

Fireworm, Black-head (see Rkopo- 
bota vaeciniana). 

Fireworm, Red striped (see Gelechia 
trialbam aculella ) . 

Fireworm, Yellow-head (see Peronea 
minuta). 

Fish. Dried, bionomics of Permeates 
vulpinus in, in Hawaii, 351; 
Neorobia ntfipes breeding in, in 
Seychelles. 68. 

Fish-oil, effect of spraying with, 
on Aphids and Coccids, 128, 407, 
428 ; in formula for Fuhrmann’s 
solution, 407 ; and kerosene 
emulsion, spraying with, against 
Lymantria mathura, 504; and 
nicotine oleate, 423 ; and resin, 
experiments with* against Xyle - 
boms fornicatns, 128. 

Fish-oil Soap, in sprays, 17, 102, 
124, 196, 208, 213, 215, 322, 323, 
376, 434, 487, 558, 563 ; formulae 


* containing, lil 888, 246, 487- 
and resin, 184, M2, 828, 424, 553' 

W; experiments with, as 
spreader for lead arsenate sura-* 
199. F ,,b; 

fissipuntfa, Dyschoriuia. 
fidulaior, Itihammua. 
fiiehi , Promachus. 
flabellatvs, Elasmns. 
fiuc-ca, Athalia. 

Flacherie, in silkworms in France 
171 ; in silkworms in India, 2n ■ 
effect of coid'on silkworms suf- 
fering from, in Italy, 437; in 
gOT and brown-tail caterpillars 
m Maine, 178 ; bacterial disease 
of cntw'orms similar to, 444. 
fiaminivs, Homalotylns. 
flammea, Panolis. 

Flannel Moth (see Lagoa pyxidifera). 
Fiat-headed Apple-tree Borer (see 
Chrysobotkris femorata). 
flava, Euproctis ; Siphn. 
flarator, Iphiaulax. 
flavescens , Anagms ; CklorUa ; 

Cnidocampa ; Empoasea ; Pul 
vinaria . 

fiavicomiSy Grotiusomyia. 
flavifrons, Cklorope. 
flavuaierOy Tomaspis. 
flavinode, Praon, 

flanpes, Amaurosoma ; Apion ; 
Ctidoaastra ; Exoehomus nigro - 
mandatm ; Leucotermes ; La- 
pertis ; Pimpla ; Polydr osus. 
flavivmtris, NntroUma (Lyda). 
flavofasciota, Kakivoria. 
flaroiineala, Osmilia. 
flams, Aphytus ; Thrips. 

Flax (Limm), pests of, in Germany, 
344. 

Flax. New Zealand (see Pkormiutu 
tenax). 

Flea-beetles, measures against, in 
Holland, 498, 499 ; measures 
against, on tomatoes in Michigan, 
888; oontrol of, on tobacco iu 
Porto Rico, 485 ; not dissemina- 
ting mosaic disease of tobacco, 
545 ; (see Epitrix and Phylh- 
treta ). 

flekheri, Opius ; Trioza . 
flexuosa , Nygmia (Euprodis). 
floccosa, Akurothrixus. 

Flocculent Whitefly (see Alcuro- 
thrixus floccosa). 
floralis, Meigenia. 
floricola, Geionia ; Monomorutm. 
Florida, eitrus pests and their con- 
trol in, 17, 216, 328, 473; mis- 
cellaneous pests in, 373, 391, 
486, 524 ; Thysanoptera of, 50& ; 
pests from, intercepted in tan- 
forni», 101, 293, 525 legation 
against CyU w fonnkanus in. 
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Florida Fern Caterpillar (see Col- in, in Spain, 444; pests of, in 
lopktria fioridenne). U.S.A., 16, 23, 26, 34, 101, 102, 

Florida Flower Thrips (see Front- 128, 164, 166, 178, 208, 215, 225, 
lidella bispinosus projertui). - 227, 233, 262, 283-267, 290, 313, 

Florida Wax Seale (see Ceraplada 383, 372, 897, 421, 441, 451, 453, 

iaridensk). <60, 493, 512, 521, 522, 528, 550, 

yloriia no, Frankliniella ; Hoplia. 553. 

Aoridanus, Fluihyrhynchus. Forest Tent Caterpillar (see Mola- 

floridenik, Aeowthrips; Callopis ■ cosoma disetria). 
tria ; Gtroplaetes ; Cryptothrips ; forficalis, Pionea. • 

frialearodts. Forfktda mricularia (Common Ear- 

flosculortm. Perrieia (Daspntura). wig, European Earwig), bio- 

Flour, Silodrepa pankea infesting nomics of, in Britain, 426; 

in ’Britain, 180; control of food-plants of, in Sweden, 145; 

Fphedia kiihnieUa infesting, in in houses and on roses in U.S.A., 

California, 418 ; use of dry heat 422. 

for inseots infesting, in Hawaii, Forjkula iesnei, said to be attacked 
357; preventive measures against by Acarid mites in Britain, 427. 

insects infesting, in ships, 439 ; Forfieula tomis. parasitised by 
experiments with chlorpicnn Shacodineura antiqua in Russia, 

against pests of, 492; as an 427. 

adhesive in sprays, 99, 100, 159, Formaldehyde, resistance of wire- 
*291 488, 487, 647; as a carrier worms to, 426 ; ineffective against 

for ’ lead arsenate dost spray cloths moths and carpet beetles, 

against tomato pests, 888 ; in 532, 533. 
poison-bait for mole-crickets, formicaeformis, Aegeria (Scsio). 

297 ; dusting with, ineffective fomicaria, Forda. 
against Pirns brasskae, 319. formicarius, Ckms (Thanasimus ) ; 

Fluted Scale (see Tanya purehasi). Cylas. 

Flycatchers, beneficial in Britain, Formosa, pestsesif edible bamboos 
47g, in, 402 ; list of pests of mulberry 

Fly-skat, experiments with, against in, 174 ; Aphids from, 501 ; 

Aegeria exilma, 196. Proutista moesta on sugar-cane 

forbesi, Oho ln» i Crmastm. in, 14; legislation against im- 

ForcijiomyM corlicis, means of re- portation of ^ cucumbers and 

stance to desiccation shown by, water-melons into Japan from, 

in France, 319. 620. 

Forda formicaria, bionomics of, on jormosa, Diehs. 

roots of grasses in Colorado, 565. Formosan Leaf-hopper Egg-para- 
Forda occidentdlis (see F. forrni - Bite (see Ootetrastichus). 

curia). formosam, Canlhecona furcellata ; 

Forda oUvacea, on roots of grasses Coplosoma ; Tonga. 

in Colorado, 566. formosanum, Trichosiphum. 

Forests, bionomics of Pachyschelus formosanus , Cardiophorus ; Epi- 

undularius in, in Argentina, 188; errata gorhami; OdonMermes. 
pests of, in Brazil, 256; bark- formosus, Gryptus. 
beetles in, in Bosnia, 410 ; pests fornicaius, Xyleborus. 
of, in Britain, 59, 115-117, 153, fossor, Fseudaonidia. 

154-158, 159, 258, 259, 430, 435 ; Fonlbrood, and its control in bees, 
pests of, in Canada, 62, 122, 263, 448, 466, 490. 

264, 265, *266, 267, 330, 361, 441, Fonr-spotted Bean Bruchus (see 
521, 529, 541 ; pests of, in Bruchus madrimacMus). 

Central Europe, 7, 77, 96, 143, foveolatum, Tyloderma. 

154, 205, 286, 388, 405, 406, 479, Fowls, destroying noxious insects, 
521; pests of, in France, 442, 57, 119, 203, 229, 242, 255, 280, 

477; pests of, in Germany, 5, 293, 297, 308, 320, 370, 380, 427, 

7, 8, 91, 410, 479; pests of, in 445, 456; insects as food for, 

India, 519, 521; pests of, in 323, 390. , 

Dutch E. Indies, 349, 350 ; Foxtail, StenodipTosis geyiciMus 
pests of, in Japan, 286, 344, 402, on, in Swedem 150. 

502, 504; pests of, in Norway Foxtail Grass (see Seteria .glauca). 

and Sweden, 89, 93, t47, 148, fragariae, Tarsonemm : Tyloderma. 

150, 151, 283, 284, 287 ; Ceram- France, forest peste in, 442, 477 ; 

bycid and other pests in, in miscellaneous pests in, 73, 74, 98, 

Siberia, 131; Tortrix viridana 160, 318, 310, 420, 441, 443, 530; 
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orchard pests in, 72, 7S1, 

846, 280, 819, 411, 441, 471, 584 ; 

pests of roses in, 489 ; pests of 
stored'- grain etc. in, 1, 182 ; 
pests of vines in, 71, 72, 140, 171, 
172, 875, 408, 471, 472, 477; 
beneficial parasites in, 71, 72, 
171, 177, 190, 245, 282, 280, 818, 
828, 878, 380, 461, 476, 488 ; 
silkworms in, 211 ; notes on 
mycqphagous Coccinellids^ in, 
131 ; Pulvinaria oetulae inter- 
cepted in S. Africa from, 358; 
importation of Tef rasliahus xan- 
tkomelaenae from, into TJ.S.A., 
28; peets from, intercepted in 
U.8.A., 205, 206 ; economio im- 
portance of birds in, 72, 320, 
821 ; protection of crops against 
importation of insect pests into, 
383. 

jruTM-iwa, Apate. 
franldini, Phanerotoma. 

FranklinieUa bispinosus proiedua 
(Florida Flower Thrips), in Flori- 
da, 478, 505. 

Frankliniella fltrridana, sp. n., on 
velvet beans in Florida, 505. 
Frankliniella fusca (Tobacco 
Thrips), food-plants of, in 
Florida, 505 ; on tobacco in 
Maryland, 34. 

Frankliniella inmlans, on roses in 
Br. Guiana, 387. 

Frankliniella oeddentahs, food- 
plants of, in Florida, 505. 
Frankliniella Midi (Wheat Thrips), 
on wheat in Maryland, 84. 
Franklinolhrips vesjriformis, a pre 
daccous species in Br. Guiana, 
387 ; on citrus in Florida, 505. 
Jraterculus , Anastrepha. 
fraterna, Eumenes. 
fraxinifoHi, Prodphilus. 

Fraxinus (see Ash). 

Frax inns orec/ona, Neorlytus cm- 
junetus in, in California, 897. 
fraxinus, Hylesinus. 
frenchi, Lcpidiota. 
friyidac, Macrosiphum. 
frigidum. Calosoma. 

Frit Fly (see Osdnella frit), 
frit, Osdnella ( Oscinis ). 
froggatti, Bronlispa. 
frontalis, Dendroctmus ; Systena. 
Frontina anoitta, parasite of Gelechia 
confuseUa in TJ.S. A. , 464. 

Frontina kashmiri, sp. n., from 
‘India, 881. 
fruljdlis, Mods, 
frugiperda, Ldphygma. 

Fruit-flies (see Ceratitis, Daevs, 
etc.). 

Fruit-tree Bark-beetle (see Scdytue 
rvgutosus). 


Fruit-tree Leaf-roller (see Tortrix 

anyfbtpiht). 

/rumcnil, Diocdandra 
Fuchsia, Pseudococcua fonytapiaaj 
vat. latipes on, in Britain, 59 . 
HaUica viretcens on, in Chile] 
429; Lygus on,in Switzerland, 36g] 
fugitiws, Campoplex. 

Fuhrmann’B Solution, formula for, 
a' airist Eridtoma lanigemm, 407. 
fuiguieU-i, Marmara (Gracilaria). 
fuuaicoyi, Diachasma. 


Fuller's Earth, maize meal pro. 
ferred to, as a carrier for dust 
sprays, 214. 
fatten, Pantomorus. 
fuUo, Erthesina; Polypkylla. 
fvttonica, Othreis (Ophidercs) 
fulmta, Cidaria. 
fidvicomis, Hoplocampa. 
fulvipennis, Coccinella. 
fuhomaculatus, Odocoris. 
fumiferana, T&rtrix {Harmohga). 
Fundella (Bdttoeia) cistipemis, bio- 
nomics of, in West Indies, 120. 
funebrana, Cydia {Carpocapse, 
Graphotitha, 0 podia), 
funebrie, Bruckopkagus ; Boseiia. 
funeralis, Desmia. 
funtsla, Oxytkyrea. 

Fungi, Xyleborus fomicalns feeding 
on, in Ceylon, 434. 

Fungi, Beneficial, 9, 20, 32, 33, 52, 
88, 74, 99, 103, 104, 105, 138, 142, 
154, 174, 175, 178, 217, 242, 245, 
801, 822, 883, 346, 365, 376, 378, 
3 80, 884, 89 3, 395, 413, 415, 427, 
456, 459, 516. 

Fungi, Injurious, 51, 121, 131, 133, 
156, 250, 252, 266, 267, 277, 283, 
841, 349, 867, 375, 384, 455, 469, 
519 ; dissemination of, by insects, 

9, 825, 545. 

Fungicides, determination of ar- 
senio in, with potassium lodate, 
440; effect of addition of, to 
poison-sprays, 362 ; legislation 
respecting purity of, in Pennsyl- 
vania, 40. 

Fungus, Black (see- Mynongim 
iuriaei)- . ... 

Fungus, Blister (see Aeadim con- 
planatnm var. eorticcla). 
Fungus, Green Muscardme (see 
Metarrkirium onisopitae)- 
Fungus, Grey (sec Empusakcmf 
Fungus, Bed-headed (see Spkm- 

Funds' IV hi te-headed (see 0?h°- 

HelopeUts bergrotb m » b 
Congo, $0. 
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hntumiae, Physothrips. 
far, Ptmu- . . 

Furniture, measures against insects 
boring in, in Australia, 390. 

Furniture Beetle (see Lyd us brun- 
neus). 

Furs, damaged by Tineoto Heel. 

UeUa in New York, 48. 
furtkus, Diapus. 

Fmarium, infesting Chrysomphabu 
ilictyospermi vat. pinnuUfmt, 9. 

/u*c», Bussebla (Caitmistes ) ; Corny s; 

‘ FranUinielU; LachnostematPhyl- 
lophaga) ;■ Sibinc. 
fvecaria, Jankotoskia. 
fuscedimlla, Coleophora. 
fnsciceps, Phorbia (Pegomyia). 
fasdcMis, Agmatpis. 
fusdpennis, Paraphmia. 
fusoipes, Agrypnus ; CaUOhus. 
fascula, Epitrue. 

Jusous, Uncyrtas ; Telephone 
futilk, Exorisla. 

a. 

gagates, Byscinetus. 
gagatinum, Trirhithrum. 

Gaillariia pulchella, Sysius erteae 
ovipositing on, in U.S.A., 399. 

Oalba, foodiplant of Hcliothrips 
rubroeinctus in Grenada, 496. 
gaieati, Eurytoma. 
galealas, Ceroplastes. 

Sdeopitheeus, a new enemy of 
Oryctes in i’hilippines, 183. 

Galenic a lineola (see OaUrucella ). 
Galeruca lutcola (see GaUrucella). 

Galeruca tanaceti, on potatoes in 
Germany, 87 ; food-plants of, 
in Sweden, 147. 

GaUruca xanthomclaena (see Galeru- 
eella lutcola). 

Galencdla lineola (Elm-tree Beetle), 
biouomics of, on willows in 
Britain, 41; on alders in Norway, 

284; destroyed by sparrows in 
U.S.A., 341. 

Gdenuxlla luted a (Elm Leaf Beetle), 
measures against, in Connecticut, 

458; on elm in Italy, 143; on 
elm in Spain, 75 ; importation 
of Tetrastich us xanthomelaenae 
into C.S.A.. against, 23. 

GahmcdXa tenetta (Strawberry Leaf 
Beetle), notes on, in Ireland, 278 ; 
on strawberries in Britain, 509. 
Gaksus, liberation of, in Hawaii, 89, 

69. 

Gaksm sUvestrii, liberation of, in 
Hawaii, 400, 518. 

Galleria meUonclla (Bee Moth, Wax 
Moth), attacking bees in Br. 
Guiana, 533; infesting beehivos 
in Sweden,'' 149 ; 'parasitised by 
(C569) • “ 
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Tribrach ye etisjocampae in U.S.A., 

482. 

Galls, Insect, uses of, for commercial 
; purposes, 244. 

Gall-forming Mites, classification of, 
406. 

gaHat-tindoriae, Oynips. 
gaUarwn, Aphis (see Cryptosiphum 
artemisiae). 
gaUicola, Pontania. 
gaUicus , Trichius. 

Gardenia, Saissetia hemisphaeriea 
intercepted on, in California, 
29, 137. 

Garlic, Lepidopterous larvae in- 
tercepted in, in California, 298 ; 
Sylvanus intercepted in seed 
of, in Porto Rico, 485. 

Gas-tar, for painting vines against 
Psevdococeus, 145 ; in formulae 
for spraying against Plutella ma- 
culipennis, 495. 

Gasoline, fumigation with, ineffec- 
tive against clothes moths, 48; 
disinfection with, against mealy- 
bugs, 216 ; experiments with, 
against carpet beetles, 533 ; 
against pests of stored food, 419, 
425. 

Gasoline Lamp, for trapping Lach- 
nostema, 391. 

Gasoline Torches, use of, for des- 
troying cotton-staincrs, 249. 
GastineUa ( Lasioptera ) kiefferiana, 
on olives in Italy, 531. 
gastrica, Sphodronumlis. 

Gastropacha quercifolia (Lappet 
Moth), on plum in Britain, 510. 
Gavrax anchora, feeding habits of, 
492. 

Gaylussacia baccak i (Huckleberry), 
food-plant of Bhagoletis pomoneUa 
in H.S.A., 424. 

Geisha dislinctissim-a , a minor pest 
of mulberry in Formosa, 174. 
geisha, Alesia. 

Gelatine, for emulsifying petroleum, 
27 ; experiments with, against 
vine-moths, 73 ; experiments 
with, as a spreader for load 
arsenate sprays, 199. 

Gelatine Grubs (see Belippa spp.). 
Gelechia confmella (Striped Peach 
Worm), bionomics and control 
of, in U.S.A., 464. 

Gelechia gossypiella (see Peclino- 
phora). 

Gelechia persieaeeUa (see G. con- 
fusella). . 

Gelechia InMamaeakUa (Red- 
striped Fireworm), bionemics and 
control of, on cranberries in 
U.S.A., 581. 

Gelechia vepretella, on Cotoncaster 
horisontalis in Hungary, 408. - 

* v2 
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gehehiae, Apanteles. 
geUformis, Aegeria (SynarUhedon). 
gemeUaia, Sphenoptera (see 8. lati- 
coUis). 

gemeUatus, Opatrinus. 
gemifuma, Rkopobota ( Eudemu ) (see 
JR. naevana). 
geminata, Solenopsis. 
gemmaria , Boarmia. 
gemmaia, Chrysobothris . 
gemmated™, Thermesia. 
gemmis i mu Ians , Idiocerus (see 1. 
scurra). 

geniculata, Blennocampa ; Phyto- 
my:a. 

geniculaius, Epiurus ; Stenodipb- 
sis ; Trackynotm. 

Qeniocerus c haroba, parasite of 
Coleopkora fxxscedinella in Sweden, 

94. 

Qeniocerus erythr&phthalmus, male 
of Apro8tocetu8 strobilanae errone- 
ously recorded as, 91. 

Georgia, miscellaneous insect 
pests and their control in, 22 , 
433, 452. 

georgianus, Thyiatus. 

Geranium, Tetranychus telarius on, 
in California, 252; Aulacaspis 
pentagona on, in Italy, 143; 
Lygua on, in Switzerland, 368. 
Geranyl Acetate, experiments to 
determine toxicity of, to insect 
eggs, 254. 

germanica, Fhyllodromia. 

Germany, forest pests in, 5, 7, 8 , 
91, 410, 411, 479; miscellaneous 
insect pests in, 5, 6 , 8 , 87, 93, 
172, 209, 342, 343, 404, 405, 408 ; 
economic importance of ants in, 
411 ; organisation of economic 
entomology in, 405. 
gestroi, Coptotermes ; Neoiermes. 
Giant Moth Borer (see Gastnia 
lieu8). 

Giant Wood Wasp (see Sirex aigas). 
gibbicolUs, Xylopsocus {Xybthrips). 
gibbosa, Lachnostema. 
gibbsi, Buprestia. 
gibbus, Bntchophagus. 
gideon, Xyhtrupea. 
giffardi , Dirbinua ; Tetrastichus. 
giffardianus, Tetrastiehus. 
giganteus, JRhynchites ; Styhcepha- 
lus. 

gig as, Sirex . 

gUvonoiatus, Acythopeus. 

Gingelly (see Sesamum indicum). 
Ginaer, Aspidiotus destructor on, in 
FijK 237. 

Giohella {Dasynfura) lathierei t on 
olives irf Italy, 531. 

Gipsy Moth (see Lymantria dispar), 
glabra , Ghbropisca. 
gbbraria, Cleora. 


glabrateUa, Argyresthia. 
glabratus, EjAiaUes; EremoMu,. 

Hylastss; Taxonus (AmelaetL,: 
glabromaeulatus, Clytui ( BM 

p$08U8). , U> 

glacialis, Hippodamia. 
gladiariot FeUia . 
glandium, Balaninus. 
glechomae, Auiax. 

Qleditsia triacanthos (Honey J j0 
oust), Tdranychui multidigital 
on, in U.S.A., 22. 

Glirieidia maculala, scale-insects on. 

in Uganda, 52. ’ 

GlischrochUus fasriatus, predaeeons 
on Trypwiend.ron lineatus in N 
America, 286. 

GlischrochUus puodripwrfuiota, pre- 
daceoua on MyelopAilus and ff«. 
lasts s in Britain, 116, 154 , ’ 

globulus, Microgaster. 
globosa, EpUacIma ; Xystroc era. 
globus , Otwrrhynchus. 
glomerulus. Apantehs. 
glorbator, Vristaulams. 
glorsri, Lcpidosaphes. 

Glue, in insecticides, 199, 291, 292 , 
449 ; banding with, against 
Cheimatobia brumota, 367; and 
molasses, for trapping sawflies, 
470. 

Glycerin Jluilans, Sipha glycerine tm, 
in Britain, 170. 
glycerine, Sipha. 

Glycerine, experiments with, as a 
spreader for lead arsenate sprays, 

199. 

Glycine hispida (Soy Bean), Bra- 
chide infesting, in Hawaii, 853, 
354. 

Glycine soja, pests of, in Dutch E. 

Indies, 3, 233, 350. 
glycyphaga, Opogona. 

Glypnodes pyloalis, bionomics ol, 
on mulberry in Formosa, 174, 
175. 

Glypta, parasite of Colcophcra fui- 
cedinslla in Sweden, 94. 

Glypta resintma, probably a para- 
site of Bhyaeionia resinella “> 
Holland, 498. 

Glypta vulgaris, parasite of Cynic 
molestam U.S.A., 374. 
Qhiplomorpha deserter, parasite ol 
iphenopiera laiicellis in France, 

*76. 

Gnathotrichus retusus, bionomics 01 , 
and measures against, in «<*• 
dotsuga taxifolia in N. Amenca, 

266. . 
Gnathotrichus sulcatus, bionomics of, 
in conifers in N. Amenca, 287. 
gnidieUa, Gryptoblabes. 
Qnarimoachema heUc^a (see P 
maea). 
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gold Coast, cacao peets in, SO ; 
new fruit-flies from, 208, 331 ; 
miscellaneous pests in, 138 ; 
scale-insects from, 85, 86; new 
tbrips from, 269, 882. 
gold-tail Moth (see i.rcfor»ts chnj- 
aorrlwea). 

Golden Rod (sec Sdidago). 
gmagrth Leptoglotsus ; Pachymerus 
iCaryoborue). 

(kmatocerus maya, parasite of Zatc- 
cerue sauna m New Jersey, 219. 
Qomtoeeras cvicenatus, parasite of 
liiocenu ecurra in New Jersey, 


219. 

Qvnia Umaddata, parasite of cut- 
worms in S. Rhodesia, 687, 

flout® himaUntis, sp. n., from 
India, 331. 

qmiothorax, Epitrimerus. 

gmocephahm acutongulum, 224. 

Baumphabm acquale, bionomics 
of, in Bhodesia, 888. 

Omocephalvm hoffmannseggi, food- 
plants of, in Java, 224. 

Oimoaphalum simplex, life-history 
of, in Rhodesia, 338. 

Bmodmlis obliquaria, on tea in 
Japan, 95. 

Gmomela pollens, on cacao in Bel- 
gian Congo, 79. 

Gooseberry (Rites grossularia), pests 
of, in Britain, 58, 159; pests 
intercepted on, in California, 
100, 525; legislation restricting 
importation of, into Canada, 
472; Eukcanium coni on, in 
Holland, 140; peets of, in Nor- 
way and Sweden, 148, 149, 150, 
151, 286; pests of, in Switzer- 
land, 367, 368 ; pests of, in 
U.S.A., 213, 225, 229, 242, 298, 
372, 417. 

Gooseberry, Wild Northern (see 
Grossularia oxyacanthoides). 

Gooseberry Aphis (see Aphis gros- 


J Fruit Worm (see Zop 

hoiia grossulariac). 

Gooseberry Mot.h (see Abraxas grot 
sulariata). 

Gooseberry Sawfly (see Pleronui 
nbesii), 

gorodetski, Kwwania. 

Qottyna ( Hydroeda ) micacea (Potato 
btem Borer, Rosy Rustio Moth) 
food-plants of, in Britain, 160 
509; food-plants of, in Novs 
scoria, 241 ; food-plants of, ir 
Sweden, 149, 

Bcmparia spuria (European Elir 
scale), varieties of elm preferred 
mBr Colombia, 23; centra 
M, in Indiana, 506; on elm it 
bweden, 146. 


Gossypcma uhni, on elm in Britain, 

gossypiella, Pedinophora ( Gelechia ). 
gossypii , Aphis ; Voniarmia ; Eric- 
phyes ; Porricondyla. 

Gossypivm (see Cotton). 

Goat Fly (Bee Ohlorops taeni&pus ). 
gowdeyi, Stidococcus ; Telenomus ; 

TetrasUchus. 
grabhami, Siphocoryne. 

Gracilaria azaleae (see G. zachrysa). 
Gracilaria elotella (see Marmara). 
Gracilaria ferrugineUa, sp. n., 
food- plants of, in California, 441, 
Gracilaria fulgidella (see Marmara ). 
Gracilaria hypericeUa, sp. n., on 
Hypericum in Ohio, 441. 
Gracilaria syringeUa, food- plants 
of, in Sweden, 149 ; on elder and 
ash in Switzerland, 368. 
Gracilaria theivora , on tea in India, 
475. 

Gracilaria zachrysa (Azalea Leaf- 
miner), measures against, in New 
Jersey, 205, 221 ; intercepted on 
azaleas in U.S.A., 206. 
gracilicorpus, St&matoc&ras. 
gracilis, Parafairmairia. 
graecus, Ortiorrhynchus. 

Grain Aphis (see Macrosiphum 
granarium ). 

Grain Weevils (see Calandra epp.). 
Gram, Agrotis ypsilon on, in India, 
182. 

Gramang Ant (see Plagiolepis Ion- 
gipes). 

graminis, Agromyza ; Gharaeas ; 
Sipha ; Tychea (see For da formi- 
caria). 

graminum, Pediculoidcs ; Toxcptera. 
granaria, Calandra. 
granarium , Macrosiphum. 

Granary Weevil (see Calandra 
granaria). 
grande , Isosoma, 
grandella, HypApyla. 
grandis, Anthonomus ; Geroplastes ; 
Ohrysocoris; Lachnostema (see 
L. drakii) ; Pseudohylesinus. 
granella, Tinea, 
granulatus , Pseudohylesinus. 
granulipennis, Baris. 

Grape Blossom Midge (see Gon- 
tarinia johnsoni). 

Grape Mealy Bug (see Pseudococcus 
bakeri). , 

Grape Plume Moth (see Oxyptilus 
periscelidactylus). • 

Grape Phylloxera (see Phylloxera 
vitifoliae). • 

Grape Root Worm (See Fidia 
vUieida). 

Grapefruit (Citrus* decumana) 
(Pomelo), pests intercepted on, 
in California, 100, 101, 258, 293, 
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294, 450 ; control of pests of, 
in Florida, 217 j peats of, in 
Gold Coast, 133. 

Grape-vine (see Vine). 

Grape vine Aphis (see Maorotiphum 
iuwMtmte): 

GraphdUtha dorsana (see Cydia). 

Grapholitha funebrana (see Oydia). 

Grapholitha naerana (see Bhopo- 
Ijota). ' 

Grapholitha nanana ( see Enanmonia). 

Grapholitha ntbriiam (see Cyiia). 

Grapholitha nigrkana (see Oyd to). 

Grapholitha pactolana (see Cydia). 

Grapholitha schistaceana (see Argy- 
roploce). 

Grapholitha ttMla (see Eucoma). 

Grapholitha rariegana (flee Argyro- 
ploot). 

grapholithae, CalliephitUtss- 

Grass, Dub (see Cynodon dadylon). 

Grass, Guinea (see PanGum max i- 
mum). 

Grass, Panama (see Panictm nurai- 
dianum). 

Grass, Parana (see Panicum nu mi- 

dianum) 

Grass Thrips (see Anaphalhrips 
obscurus). 

Grasses, pests of, in Australia, 
294, 336, 337 ; pests of, in 
Britain, 59, 114, 118, 170; pests 
of, in Canada, 63, 363 ; Tomagpig 
pubescens on, in Br. Guiana, 388 ; 
pests of, in Holland, 499 ; pests 
of, in West Indies, 296, 333, 393, 
517 ; pests of, in Norway and 
Sweden, 145, 1M, 151, 284 ; 
food-plants of Heteronyehus mag- 
hunus in lihodesia, 240 ; pests of 
in U.S.A., 34, 47, 243, 807, 889, 
399, 416, 417, 451, 458, 505, 565 ; 
bionomics of Cramiug spp. on, 
10, 63. • 

Grasshoppers, in Canada, 363; of 
Kansas, 645 ; control of, on 
cotton in West Indies, 81 ; bio- 
nomics and control of, in U.S.A., 
14, 97, 106, 140, 230, 802, 304, 
389, 458, 474, 545 ; experiments 
to determine the efficacy of 
Coccobamllus acridionm against, 
288; note on the existence of 
immunity principles in, 437 ; not 
disseminating mosaic disease of 
tobdeco, 545; poison-baits for, 
108, 304, 458, 555 ; (see Melano ■ 
plug, etc.), * 

Greasewood (see Sarcobatug). 

Greasy Cutworm (see Agrotig 
ypgilon). • 

Greece, Otiorrhyneh as graeeug on 
vines in, 172. 

Green Alfalfa-hopper (see Stieto- 

t.i. /.j;.,! 


Green Apple Aphis (see Aph it 

pom). 

Green Bug (see Eegara viridula). 
Green Currant Aphis (see Myzus 
dispar). 

Green Gooseberry Aphis (see Aphig 
sanimrui). l ' 

Green Lace wing (see Chrytopa cali- 
fomita). 

Green Musoardine Fnngns (see 

Metarrhimum anisopliae). 

Green Peaeh Aphis (see Myzug 

pereicas). 

Green Plum Aphis (see A phi, 

cardui). 

Green Scale (bee Coccus eiridis). 
Green Soldier Bng (see Seram 
viridula). 

Greenfinch, not a beneficial bird in 
Britain, 478. 

Greenhouse Thrips (see Eeliothripi 
haemorrhoidalig). 
greoni, Nilapanaia. 

Grenada, bionomics and control of 
Heliothrips rubroemdus and other 
cacao pests in, 82, 496; mis 
ceilaneous insect pests in, 32, 82, 
209, 838, 497 ; plant pest legisla- 
tion in, 33. 

grenadonsig, Ipobracon ; Pnloeojras. 
CreviBca, pests of, in Ceylon, 128, 
485, 540 ; Lawana on, in Suma- 
tra, 87. 

Grey-back Beetle (see Lepidiota 
albohirta). 

Grey Blister Beetle (see Epieanta 
etnerea). 

Grey Beale (see Coccus o(rwola), 
griphipeneUa, Gdkophora. 
griitUa, Aehrgia. 
griseola, BydreUia ; Leumpis. 
griggorariegata, Panotis (see P ■ flam- 
mga). 

griggug, Hesperophanes ; Peritem. ■ 
Groggularia oxyaeanthoides (Wild 
Northern Gooseberry), tood- 
gsnt of Epochra canadensis in 

grossuiariae, Aphis ; Zophodia. 
grossuloriata, Abraxas. 
Qrotiusomyia eudami, parasite of 
Eudamus proteus in St Vincent, 


121 . 

(Jrotittsomyia flavkomis, 

of Pyraud leaf -miner in ft aehmg- 
ton, 274. - . , 

Grotiusonyia nigricans, parasite « 
Eudamus proteus in St. * mcent 


Ground Cherry (see Physalig vis- 


Grounclnut (see Araehis hypogaeo)- 
Mole-cricket ji 
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on roses in New Jersey, 206; 
experiments against, in Switzer- 
land, lW- . 

(h jihtalpa wtlgorw (see G. gryl 

Guam, Eneeepet batatae on sweet 
potatoes in, 25*. 

Maniceitm Lachntttema. 

Guatemala, pests from, intercepted 
in U.S.A., 100, 206 i Schistoccrca 
urichi in, 462. 

Guava {Psidiwn guayava), Chry- 
tomvUlus didyosvermi on, in 
S Africa, 357 ; Chamus tubercu- 
lous on, in Belgian Congo, 332 ; 
Trichosiplum formosamm on, in 
Formosa, 801 ; food-plant of 
Beliothrips rubrocincUts in Gren- 
ada, 496; Oeratiiis capitata in, 
in Hawaii, 167 ; scale-insects on, 
in India, 86, 332 ; food -plant of 
HelapeUik in Java, 232 ; pests of, 
in Uganda, 52, 86. 

Guava, Red (see Peidium cattle- 
yanuin). 

Guava Whitefly {see Trialeurodes 
fioridensi *). 

Quexi, Synapboeta. 

Guilandia bonducdla, Marmara gui- 
landinella on, in Massachusetts, 


guilandinella, Marmara. 

guUdingi, Piezodorus. 

guineense, Tetramonum. 

Gulls, destroying cutworms in Meck- 
lenburg, 445. 

Gum, Red, Anobium boring in, in 
Australia, 390; importance of 
erecting buildings on timber of. 
against termites, 466; {see Eu- 
calyptus). 

Gum Tragacanth, experiments with, 
as a spreader for lead arsenate 
sprays, 199. 

Gummosis, of citrus-trees, in Flori- 


da, 505 ; of peach-trees, caused 
by Gydia molesta in Maryland, 
369 . 


guttea, Paromix {Omix), 
gutiiger, Eusarcocoris. 
guttulatus, Blaniulus. 

Gymnaspis aechmeae, intercepted on 
Vrie&ia speciosa in California, 29. 
Gymnochaeta imm-si, sp, n.» from 
India, 331. 

Gyvinonychus califomieus (Cali- 
fomia Pear Sawfly), in Cali- 
fornia, 384. 

gytnnopterorum, A Jhihrombium. 
Gynandrocenu, on cacao in Belgian 
Congo, 79. 

Gypsum, a good diluent for dust 
sprays, go ; maize meal pre- 
ferred to, as a carrier for aust 
sprays, 214; and Paris Green, 


dusting with, 395, 412, 459; 
and turpentine, dusting with, 
against IHabrotica uitiata, 230; 
ineffective against cockroaches, 
532. 


H, 

Habrobracon varidbilis, parasite of 
Acrobasis nebtdella in U.S.A. r 
169. 

Habrocytus, hyperparasite of Apan- 
teles laetexcolor in U.S.A., 512. 

Habrocytus arkdnsensis , parasite of 
l 80 soma in N. America, 69. 

Habrocytus cerealellae , parasite of 
Sitotroga cerealeUa in N, America, 
69. 

Habrocytus tnedicaginis , parasite of 
Bruchophagus Junebrts in N, 
America, 69. 

Habrocytus radialis, parasite of 
ColeophorafuscedineUa in Sweden, 

94. 

HabroUpoidea submclaUica, parasite 
of Bezara viridula in St. Vincent, 
121 . 

Hackberry, measures against pests 
of, in Texas, 268. 

haematofoma, Jadera, 

haemorrhoidale, Acanthosoma. 

haemorrkoidalis, HeUothrips •, Sarco- 
phaga. 

Hag Moth (see Phobetron pithecium). 

hagi, Macrosiplum. 

Hair-worms (see Mepnis). 

Baliomorpha annulicomis, causing 
canker of cacao in Belgian Congo, 
80. 

Halisidota caryae (Hickory Tussock 
Moth), bionomics and control of, 
in Canada, 122 • bionomics and 
control of, in orchards in U.S.A., 
217, 457. • 

Halisidota maculata (Spotted Tus- 
sock Moth), bionomics and con- 
trol of, in Canada, 122 ; control 
and food-plants of, in Connecti- 
cut-, 457. 

Halisidota tessellaris, bionomics and 
control of, on shade trees in 
Canada, 122 ; control and food- 
plants of, in Connecticut, 457 J 

f jereentage of males of taken at 
ight- traps, 487. 
halophila, kipenia. • 

Haltica, probably on Here a in 
Sumatra, 67.# 

H (Utica ampdophaga* (Vine Flea- 
beetle), measures against, in vine- 
yards in Algeria 142 ; measures 
against, on vines in Spain, 56, 

414, 444. 
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Ball tea bimarginata (Alder Flea- 
beetle), bionomics and control of, 
in U.S.A., 242. 

Hattiea citri , in Maryland, 378. 

Hull if a oleracea, on oabbage in 
Italy, 143; in Sweden, 147. 
Hcdtica v irescens, on fuchsias in 
Chile, 429. 

Haltieus minutus, food-plants of, 
in India and the Pescadores 
Islands. 503. 

Halyzia duodecimguttala, feeding on 
Fhyllaetinia suffulta in France, 

131. 

Halyzia sexdecimgutlata, feeding on 
Phyllaotinia suffulta in France, 

131. 

Halyzia viginiiduopunctala, feeding 
on Phylladinia suffulta in France, 

131. 

Hemamelis virgbniana (Witchhazel), 
Lopidea reuteri on, in U.S. A, 102. 
Hammoderus suzukii, on mulberry 
in Formosa, 175. 
hammondi, Canarsia. 
hampei, Stephanoderes. 
Haplohammus cercinus, in teak in 
India, 522. 

Haplonycha, on sugar-cane in Aus- 
tralia, 165, 166. 

Haplothrips nigra, identical with 
U. stalices, 34. 

Haplothrips stalices, in Maryland, 

34. 

Haplothrips tenuipennis (Black 
Thrips), on tea in India, 269, 474. 
Hardbacks, on sugar cane in Porto 
Kico, 393; (see Dyscinetus and 
Ligyms). 

Harlequin Cabbage Bug (see Mur- 
gantia histrionka). 
harmalae, Brachyunguis . 

Harmolita (see Isosoma). 

Harmologa fumiferana (see Tortrix). 
Harpalus distinguendus, on straw- 
berries in France, 96. 
harrisi, Tragosoma (see T. dep- 
sarium). 

Harrisina amerkana, on Virginia 
creeper in Connecticut, 458. 
hartigi, Caenopachis. 

Hnrtigia cressani, on Rubus in 
California, 552. 

Harvester Ant (see Pogonomyrmex). 
hasta, Apatela. 
hatiensis, Eutcrmes. 

Haw, Black (see Viburnum pruni- 
folium). 

Hawaii, ' miscellaneous pests in, 
237, 26 1, 345, 351, 505, 552, 557 ; 
establishment of f oenefioial in- 
sects in, 39, 89, 127, 161, 225, 
274, 275, 357, 400, 476, 518, 542 ; 
interrelations of Jiarasites of Cero- 
titis capitata in, 167, 184, 185 ; 


notes on immigrant parasitic 
Hymenoptera of, 851; lantana 
seed-fly introduced into Fiji from 
238 ; Metarrhizium anisopliae in- 
troduced into Porto Rico from 
378; Plalyplilia pusiUidadyh 
introduced into, to destroy Lan- 
tana, 124; notes on Bruchidae 
and their parasites in, 352-356 • 
insects in relation to problems of 
food-storage in, 856; Psyllidae 
of, 352; parasites of B cale- 
insects in, 862; treatment of 
soils with arsenic for destroying 
weeds in, 139 ; pests intercepted 
in, 89, 69, 127, 476, 518, 543; 
pests from, intercepted in Philip- 
pines, 25; pests from, inter- 
cepted in U.S.A., 29, 100, 137 
206, 253, 293, 450, 525 ; legisla- 
tion restricting importation of 
plants into Canada from, 136. 
Hawk, destroying Hcaptmsms 
vicinus in St. Vincent, 297. 
Hawk, Sparrow(see Sparrow hawk). 
hawleyi, Paracalocoris. 

Hawthorn, pests of, in Britain, 59, 
117; pests of, in Canada, 60, 
122, 361, 364; pests of, in Italy, 
143, 144; pests of, in Norway 
and Sweden, 149, 160, 285, 236'; 
food-plant of Hygmiaphaeorrhoea 
in Switzerland, 614; pests of, 
in U.S.A., 22, 197, 212; (see 
Crataegus). 

Hawthorn Sawfly Leaf-miner (see 
Profmusa coRaris). 

Hayman’s Machine, for disinfecting 
cotton seed, 42. 

Hazel ( Corylus arellana). Abraxas 
grossulariata on, in Britain, 158; 
attacked by Phylladinia suffulta 
in France, 131 ; pests of, in 
Italy, 77, 143, 144, 504; pests 
of, "in Sweden, 146, 147, 148; 
pests of, in U.S.A., 12, 22. 
Hazelnut Borer (see Balt Minus 
nucum). 

Heat, experiments with, as a soil 
steriliser and larvicide. 426; 
effect of, on clothes moths and 
carpet beetles, 533; against 
Peetinophora gossypiella, 42-44, 
311. 

hebes, Mogannia. 
hebescella, Acrobasis. 
hebraeus. Polities, 
hederae, Aspidiolus. 

Hedge Accentor, a beneficial bird 
in Britain, 478. 
heidemami, J.opidea. 
Helegonatapus pseudophanes, a 
hyperparasite of Hryimds in 
Hawaii, 851. * 

helena, Hoplopleura. 
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Helianthus, Philaonus spumarius HelopeUis bergrothi (Cacao Mos- 
on, in Maine, 12. quito), on cacao in Gold Coast, 

Uelianthus amt tus (see Sunflower). 138 ; control and food-plants of, 

Helianthue tuberosus (Jerusalem in Belgian Congo, 80 ; on tea in 

Artichoke), pests of, in U.S.A., Uganda, 51. 

450 528. HelopeUis mmairamm, on tea and 

EelieeUa itcHa, destroyed by Sar- Untsaria in Dutch E. Indios, 88, 
cophaga n tgrivetitiris in Britain, 26. 350. 

btlichryd, Aphis. HelopeUis theiwra (Tea Mosquito), 

Hdieirystm chrysanthemum. Aphis importance of cultural measures 
heliehrysi on, in Europe, 420. against, on tea in Ceylon, 314 ; on 

Hids, Sarcophaga. tea in India, 186 , 474.' 

hdiopa, Phthmmaea (Grtorimo- Helope mulabilis, destroyed by 
schema)- woodpeckers in Jamaica, 529. 

Heliolhis, infesting tobacco in Dutch helvolus, Dorylus. 

E. Indies, 350. Hemerobius pacifisms (Brown Lace- 

BeliotUs armigera (see H. obeolela). wing), proposed colonisation of, 
Heliolhis assulta (Tobacco False in California, 97 ; predaceous on 

Bud Worm), bionomics, control Empca rosae in U.S.A., 243. 

and distribution of, 879. Hemerocampa leucosligma (White- 

Heliolhis obsoleta (Com Ear Worm, marked Tussock Moth), bionomics 

Cotton Bollworm, Tomato Moth), and control of, in Canada and 

food-plants of, in Antigua, 210, U.S.A., 330, 397, 457, 493, 506, 

211; on cotton in Brazil, 39; 513, 560. 

intercepted in California, 101, Hemeropliila abruptaria, parasitised 

137, 294, 450, 525; food-plants by Miorogasler aliearim in Bri- 

of, in Madras, 46; on tobacco in tain, 382. 

Mauritius, 524; bionomics of, Rememphila pariana (Apple and 

in Nyasaland, 70 ; control of, in Thom Skeletoniser), control of, 

Queensland, 81, 294; bionomics on apple and hawthorn in New 

of, in Sumatra, 270, 271 ; biono- York, 22; in Sweden, 149; in 

mics and control of, in U.S.A., Switzerland, 367. 

97, 137, 221, 247, 385, 484. Hemichionaspis, intercepted on lit- 

Heliolhis virescens (Tobacco Bud- chi in California, 137. 
worm), bionomics and control of, Hemichionaspis aspidistrae (Fern 
in TI.S.A., 213. Scale), intercepted in California, 

Heliotbrips hatmarrhoidalis (Green- 29, 101, 137, 293 ; on oranges in 

house Thrips), food-plants of, Chile, 500 ; in conservatories in 

in Br. Guiana, 387 ; food-plants Ontario, 412 ; on Herea brasi- 

of, in U.S.A., 505. liensis etc. in Seychelles, 68, 376. 

Heliolhrvps rubrocinetus (Cacao Hemichionaspis minor (White 

Thrips, Red banded Thrips), Scale), on cotton in Antigua, 210. 

measures against, on cacao in hemidesma, Olelhreutes. 

Brazil, 365 ; introduced into hrmitjraphidis, F.riophyes. 

Florida from West Indies, 505 ; H emigraphis confinis. Eriophyes 

bionomics and control of, in West hemigraphidis forming galls on, 
Indies, 32, 152, 496. in Java, 406. 

Hellobore, dusting and spraying Hemilecaninm imbrkans, on Cedrela 

with, against sanfiiee, 159, 371, ioona in India, 86. 

549; ineffective against clothes Hemileia vastalrix, from Java, inter- 
moths and carpet beetles, 532, cepled in Philippines, 25. 

533 ; prohibitive cost of, for hemiptera, Dinoemrsis. 

sprays, 122 ; and soap, spraying hemiplerus, CarpophUus ; Metama- 

with, against Sitoncs Hneatus, 6. stus. 

MUmUa, Blastodaena. Hemisarcoptes mains, predaceous on 

Mim, H olotrichia. scale-insects in Canada, 84, 244. 

n is (see A. polynesiaUs) hemisphaeriea, Saissetia ( Lecanium). 

HelopeUis, bionomics and control Hemitaxonus mu Uicindus, on ferns 
Of, in Dutch E. Indies, 179, 180, in Ohio, 549. * 

232, 233, 272, 849, 850. Hemiteles, parasite of Cblcophora 

Uelopeltw ontorm, on cinohona in (uscediMlla ifc Sweden, 94; hy- 

Dutch E, Indies, 850, 447 ; perparasite of Apanteles laelei- 

i bu u n i aombl ing, in Brazil, color in U.S.A., 512. 

385 ; legislation against impor- Hemiteles mimieut, parasite of Cy- 
tahon of, into Sumatra, 88. Ha pomonella in France, 191. 
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Hemitdee mdiUttae (see H. teneUue). 

Hemitdcs teneUus, parasiteof Chry- 
sopa microphja in Hawaii, 851. 

HsmdeUs uttlis, parasite of Diprwn 
simile in Connecticut, 460. 

B entitles variegatus (see E. tmettsu). 

Hemlock, food-plant of Siphocaryne 
spp. in Britain, 41. 

Heinlook Spruce (see Tsuga). 

Hemp, Sunn tCrotalaria juncea), 
CerambycitT borers in, in India, 
138. 

Hepialus, on broad beans in Britain, 

509. 

heradeana, Depressants. 

heradei, Acidia. 

herbarium, Cantkorama 

Heron, destroying Scapteriscus ui- 
cinus in West Indies, 297. 

herriehi, Thyridopteryx. 

Herse convolvuli, parasitised by 
Phora rufipes in Ireland, 212 ; 
on sweet potato in New Zealand, 
553. 

hesperidum, Aphycus ; Coccus (£e- 
conium). 

Heeperophanes grisius, on fig, para- 
sites of, in France, *77. 

Hess Drier Machine, for disin- 
fecting ootton seed, *3. 

Hessian Fly (see Mayctuda tie el rue - 
tor). 

heterobia, Rhabdophaga. 

Heterobostryebus, infesting Swieteuia 
makagoni in Dutch E. Indies, 

350. 

Heterobostryebus aeguali s, in (hi in a 
modier in India, 619. 

Heterodera, attacking tobacco in 
Mauritius, 524. 

Eelerodera ratlieicola , intercepted 
in potatoes in California, 253. 
294, 450, 525; not injurious to 
pepper in Sumatra, 447. 

hdtromorphus, Tyroglyphus. 

Heteronyehus maihunus (Maize 
Beetle), bionomics and control 
of, in Rhodesia, 289. 

Eeteronyz, on sugar-cane in Aus- 
tralia, 166. 

Eeterospilus prosopidis, parasitising 
Bruehids in Hawaii, 854. 

Eeterosporiwn syringae, infesting 
elder in Germany, 5. 

Eetervthrips, in N. America, 506, 

EeUrutia magnifica (Red Slug), on 
tea in India, 186, 474. 

Eevea, pdets of, in Dutch E. Indies, 
66, 87, 143, 349, 350, 445, 446. 

Eevea brasUier^is (Hara Rubber), 
pests of, in Tropical Africa, 86, 
188; Atta odospima po, in Br. 
Guiana, 386 ; relation of insects 
to U Stalina sonata infesting, in 
Malaya, 277 ; scale-insects on, 


in Seychelles, 376 ; protective 
function of lata* of, 480. 

Eevea guyanmsis, soala-ipsects on, 
in. San Thomf, 884. 

htxapoda, Trypanea. 

heydeni, OpHus, .. 

Hibernia aorantiaria, in forests in 
Germany, 7. 

Hibernia dejoliaria, on roses in 
France, 470; in forests in. Ger- 
many, 7 ; in Sweden, 140. 

Hibernia pngemmaria, on rosea in 
France, 470. 

hibisci, Ceroeoanu. 

Hibiscus, Parlatoria e hinensis on, 
in China, 206; Eulecanium inter- 
cepted on, in California, 258. 

Hibiscus cmnabiuus, food-plant of 
Pettinaphora gossypieUtt in Egypt, 
48 ; Helioihis ebsolda on, in 
Nyasal&nd, 70. 

Hibiscus ssculeutus (Bhindi, Okra), 
food-plant of Pecti rurphma gossy' 
pieUa in Egypt, 48; posts of, in 
India, 834, 336; EeCiothis obm- 
leta on, in Kyasaland, 70; pests 
of, in U.S.A., 108,, 195, 484. 

Hibiscus maseheutos (Swamp or 
Rose Mallow), food-plant of Ano- 
mie erosa in U.S.A., 108. 

Hibiscus mutabilis (Cotton Rose), 
food-plant at Anomis erosa in 
U.S.A., 108. 

Hibiscus rosa-tiaensis, food plant 
of Heliothis obsoleta in Nyasa- 
land, 70. 

Hibiscus sabdariffa (Roselle), food- 
plant of Anomis erosa in U.S.A., 
108. 

Hibiscus sinensis (Chinese Mallow), 
food-plant of Anomis erosa in 


U.S.A., 108. 

fiMseus syriacus, Aphis medica- 
ginis on, in Japan, 548. 
lickorr [Cary a), pests of, in Canada 
and U.S.A., 102, 122, 169, 217, 
226, 227, *21, *57. 
lickory Bark-beetle (see Scolytus 
guadrispinosus). 

lickory Sawdust, experiments with 
as a substitute for bran in poison- 
baits, 898. 

lickory Tuaiock Moth (see Ilatm- 
data earyae). 

lickory Twig-girdler (see Onndmt 
eingulatus). 

ierogigphica, Axantholyia. 
lions, Bagvada ; Haora, 
.imalayensis, Eiehoakattophorm. 

imai&sis, Sonia. . 

limera pennaria, on applos 

lild^Apparatus, for himgstio 11 
with carbon bisulphide, 246. 
\ippoaa*ttt**> Memo**"#- 
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California, 8*, 

P, reda “®“ 

niAphids m Canada, 330 ; 

-ssw&^Sti 

mV w. «K 

effect of fumigation on, 419. 

•atjsssapfTK 

458 

BippUnmia,p«r<«<0^»i».V^^ 
on Maorgsiphrm uUm%JoM in 
Ohio, 456. : 

•^.•tssnr&K 

830* predaceous on Macron- 
pftum wlew««Ki in Ohio, 459. 
Htopofio* oeferio, parasiW by 
Tmhogramma mtnuiwn in Suma- 
tra, 271, . 
fcirtaruw, Bision. 
hispidulu8, Sttonet. 

Mmpilabris, EUofcs. 

Sister, possibly predaceous 
white grabs in Japan, 846. 
histr to, Baryglosm ; Mtmida. 
Hstrioniea, Mvrgantia. 

hoffmannseggi.Oonocephalum. 

Hog Plum (see Sjunuitos luteo). 
hold, Aphis. 

Z7n7i*/>/wn^m> CJb fi Tills. UUHTD U . On POl 


on 


in Sweden, 160. 

Hot,™, Aphids on, in Britain, 170. 

Holland, miscellaneous pests in, 
37, 135, 270, 308, 497, 498, 499 ; 
orchard pests in, 88, 185, 140, 270; 
tobacco pests in, 185, 228, 224 ; 
beneficial insects in, 86, 138, 497 ; 
HUphanitis rkodadendri imported 
info Prance from, 580 ; Oraei ■ 
laria imported from Japan into, 
221 ; pests from, intercepted in 
U.S.A., 206, 208, 253, 450, 458. 

Holly, bionomics and control of 
Bhopobota naeoana on, in Britain, 


117, 436. 

Hollyhock {AUhaea), Bydroeoia 
mieacea on, in Britain, 160 ; 
Tetrmychus feiorins on, in Cali- 
fornia, 262; pests of, in India, 
334, 336. 

Holm Oak (see Quercus ilex). 
holmiana, Oxmrapha [Tortriz). 
Bololepta quadridmtata, intercepted 
on sugar-cane in Porto Ri»», 485. 
lololeucus, Niptm. 
holoserieea, AedetOut. 

Bohtrichia heUeri, probably at- 
tacking rice in Dutch E. Indies, 
350 ; infested with Mdarrhiivtm 
nnisoplins in Java, 878. 


Uolotriehia lontripennis, on Quern ui 
incana in India, 519. 

B<mdU>iitoa iriquetra, on cotton in 
U.S.A., 248. 

Honahtylus flaminius, parasite of 
Ohilocmu bipustulatus in Italy, 

36, 

Homococerus, food-plants of, in 
Gold Coast, 133. 

Homoeonychia rdpae, sp. n., parasite 
of Pierit rapae in U S. A., 48. 

Horn »m» eoffearia (Tea Torlrix), 
bionomics and control of, in 
Ceylon, 128, 315, 435, 540. 
HemopAoeta aeguinodialis, on limes 
in St. Lucia, 517. 

Honduras, Bacillus poncei from, 
288 ; Schisiocen a uru-hi in, 462. 
Honey, experiments with, as a 
spreader for lead arsenate sprays, 
199 ; in formula for spraying 
against Anastrepka fraterculns, 
516 ; in formulae for poison-baits 
for anta, 314, 481. 

Honey Locnst Tree (see Gledilsia 
triaeanthos). 

Honeysuckle (see Honiara). 

Hop Aphis (see Phorodon humtdi) 
Hop Redbug (see Paracalocoris 
hawleyi )■ 

BopUmdolhrips a finis, on sugar- 
cane in Br. Guiana, 387. 

Hoplia floridana, sp. n., on citrus 
in Florida, 828. 
bopliles, Apanteles. 

Hoplocampa brevis, on pears in 
Holland, 37; on pears in Italy, 143. 
Hoplocampa julvieomis, on plums 
in Norway, 285. 

Hoplocampa minute, on plums in 
Sweden, 150. 

Hoplocampa testudinea, on apples in 
Britain, 510; on apples in 
Holland, 37; on apples in Sweden, 

150. 

Hoplocerambyx spinteornw, in 
Shorea robusta in India, 519, 522. 
Hoplopleara helena (marginata), on 
laurel in California, 397. 
Hopperdozer, use of against frog- 
hoppers. 12; use of machine 
resembling, against Monecphora 
bicincta, 392. 

Hops, pests of, in Britain, 109, 118, 
180; pests of, in Sweden, 148, 
149 ; pests of, in U.S.A., 109, 
252, 416, 417. . 

Eordeum, Ford a olivacfa on, m 
Colorado, 5$8 ; (see Barley). 
Uordeam murinam.' Sipha elegans 
on, in Britain, 170. 

Horde urn vulgar;, ApAis acertae on, 
in Japan, 548. 

Horistonotus uhleri, on ootton m 
U.S.A., 848. 
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Bormomyia okiphila, sp, n., on 
olives in Eritrea, 631. 

Horn-fly Parasite (see Spalangia 
earner oni). 
homi, Sapcrda. 

Horonotus ■ optatus, on sugar-cane 
in Australia, 166. 

Horse-beans, Bruchus intercepted 
in, in Porto Rico, 485; Bruchus 
rufimanus in, in Sweden, 147 ; 
(see Canaralia and Vicia faba). 
Horsemint (see Monarda punctata ). 
Horse radish, PhyUotreta spp. on, 
in Britain, 246; Phaedon cock- 
leariae on, in Sweden, 147. 
horticoU i, PhyUopertha. 
hortuellus , Grambus. 
hortulanus, Bibio. 
hospes, Pseudogonatopus. 
Bospitalitermes luzonensis (see Eu- 
termes). 

houghtonensis, Aphis. 

House-flies, odours stimulating ovi- 
position in, 220 ; compounds 
non-toxic to, 254; (see Musca 
domest&a). 

House sparrow, an injurious bird 
in Britain, 478. 
howardi, A leurotkrixus. 

Bowardia biclavis , on coffee in 
Porto Rico, 104 ; parasitised by 
Pseudopteroptrix imitatrix in 
Hawaii, 352. 

Huckleberry (see Gaylussacia bac- 
cata). 

humanus, Pediculus. 
humeralis, Pachypelti s. 
humilis, f ridomyrmex ; Opius. 
humuli, Hypena ; Phorodon. 
hungarica, Gynips. 

Hungary, miscellaneous pests in, 
S43, 407, 408 ; pests of vines in, 
172. 

Hyacinth, Eumerus strigatus in 
bulbs of, in N. America, 129. 
Byadaphis pastinacae, Siphocoryne 
essigi erroneously recorded as, in 
N. America, 257. 

Byadaphis xylostei (Wild Carrot 
Aphis), a minor apple pest in 
U.S.A., 212. 

hyalinata, Diaphania ; Triscolia. 
hydinipennis, Oxycarenus. 
Hyalomyodes triangularis, parasite 
of Baltica bimarginata in U.S.A., 
242. 

Hyahmyodes iceedi (see B. triangu- 
laris). 

UydopteruS arundinis ( phragmiti - 
cola, pruni) (Mealy Plum Aphis), 
bionomics of, pn pldras in Bri- 
tain, 58, 114, 159, 209, 210, 431, 
508 ; on Prunus in Br. Columbia, 
361 ; on prune in Italy, 143; on 
plums in Norway, 285; food- 


plants of, in Sweden, 146; on 
plums in Switzerland, 367 ; o n 
plums etc. in U-S-A., 212, 417 , 
Eyaloptcrus insignis, sp. n., on 
grasses in Egypt, 209. 
Bycdopterus phragmiticola ( See 
B. arundinis), 

Byalopterus pruni (see.#, arundinis). 
Eyblaea puera, on teak in Dutch if 
Indies, 350; on teak in India, 521 * 
Hybodera tuber eulata, in maple in 
California, 396. 

BydreUia griseola, on oatB and 
Timothy grass in Norway and 
Sweden, 150, 284. 
Hydrocarbon-oils, experiments with 
against cockroaches, 532. * 

Hydrocarbons, experiments in trap- 
ping fruit flies with, 423. 
Hydrochloric Acid, for treating 
cocoons of univoltine races of 
silkworms, 211 . 4 
Hydrocyanic-acid Gas, against 
Aleurodes vaporariorum, " 508 ; 
against Chernies , 157; against 
Eriosoma pyricola, 27; against 
Phloeothrips oleae, 55; against 
Khopobota naerana, 118; against 
Lasioderma serricome, 215 ; 
against scale-insects, 126, 181, 
216, 401; against Stephamds 
pyrioides, 368, 443 ; against tim- 
ber boring beetles, 390; against 
insects infesting stored grain 
etc., 270, 356, 857, 383, 425, 452, 
469 ; objections to use of, against 
pests of stored food, 419; ex- 
periments in fumigation with, 
under tents, 417 ; fumigation of 
citrus trees with, 568; phy 
Biological effects of,' on plants, 
64 ; machines for disinfecting 
cotton seed involving use of, 42 ; 
fumigation with, 11, 27, 55, 64, 
118, 126, 157, 181, 215, 216, 270, 
327, 356, 357, 368, 390, 401, 417, 
425, 452, 469, 508, 568 ; the time 
factor in fumigation with, 319 ; 
fumigation of ships with, 543; 
as a soil fumigant, 82, 293; 
compulsory fumigation with, of 
plants imported into India, 87; 
ineffective against Cydia molesta, 
374 ; dangerous in orchid houses, 
327 ; unsuitable against tobacco 
pests, 224. 

Eydroecia micacca (see Gortyna). 
hylaeijormis, Pennisdia ( Bembeeia )• 
hylas , Gephonodes. . 

Bylastes^rngustatus, in conifers in 
Scotland, 115. 

Bylastes ater, bionomics of, and 
measures against, in conifers 
in Scotland, 116-117; in Sweden, 

89 . 
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Eylaatee cttnieulariug, measures 
against, in conifers in Scotland, 

115, 116, 117. 

Bylasteg glabraiue, in Sweden, 147. 

Hylastee nigrinus (see Tomims). 

Eylattes of ocas, in oonifers in 
Scotland, 115; in Sweden, 147. 

Eylaetes (HyTmgopg) palliakis, bio- 
nomios of, and measures against, 
in conifers in Scotland, 115-117 ; 
in Sweden, 89, 147. 

Hylastes ruier, in Pemdotsuga taxi- 
folia in N. America, 264. 

Eylemyia aiUtgua (Onion Fly, 
Onion Maggot), bionomics and 
control of, in Britain, 432, 508; 
bionomics and control of, in 
Canada, 84, 122, 255 ; in Colom- 
bia, 366 ; in Sweden, 150 ; in 
Switzerland, 368 ; in U.S.A., 
202, 340, 555; poison. baits for, 
202, 555. 

Eylemid ( Leptobylemyia ) coaretata 
(Wheat Bulb Fly), on wheat in 
Britain, 160, 508; on cereals in 
Sweden, 160 ; notes on supposed 
first stage larva of, 85. 

Eyleeinus fraxini, in cherry in 
Italy, 143. 

hylolni, Braem. 

Hylbbius dbietis (Large Pine Weevil), 
bionomics and control of, in 
forests in Britain, 115, 116, 258, 
259; in Europoan forests, 521; 
measures against, in Germany, 
8; in pine in Italy, 143; in pine 
and sprnee in Swedem 147. 

Eyloloma rosae, control of, on roses 
in France, 469. 

Eylotrupes amethyslinue, in conifers 
in California, 363. 

Eylolnpes ligneus, in conifers in 
California, 383. 

Eylurgops patliatug (see Hylaeles). 

Eylurgopt rarjipennis, in conifers 
in N. America, 265, 

Eylurgue pin ipenla (see Myth 
plains}. 

hymeniae, Cremastus. 

hyoscyami, Pegomyia. ' 

Eypena humufi, Paracalocoria haw- 
ley i predaceous on, in U.8.A., 

109. 

Eypena rostralis , on hops in Sweden, 
149. 

Eypcra melee, associated with 
TycUut pieirostris on clover in 
New York, 451. 

Bypcra marina (Alfalfa Weevil), 
quarantine against, in U.S.A., 140. 

Bypera nhgrirostris (Lesser Clover 
Leaf Weevil), on clover in Mon- 
tana, 114. 

Byperammetala (Clover Leaf Wee- 
vil), m Michigan, 840, 


Eypera variabilit (Alfalfa Weevil), 
on lucerne in Sweden, 148 ; 
natural enemies of, on lucerne in 
Turkestan, 340; bionomics and 
control of, in U.S.A., 339 ; pre- 
cautions against spread of, in 
U.S.A., 114, 272, 524. 
Hyperehiria io, on cotton in TJ.S.A., 
247. 

Hyperecteina polyphylXae, sp. n,, 
parasite of Polyphylla fullo in 
Russia, 131. 
hypericeUa, Gracilaria 
Hypericum ci-tif, ilium. Gracilaria 
hypericeUa on, in Ohio, 441. 
Hypericum punetatum , Gracilaria 
hypericeUa on, in Ohio, 441. 
Hypermecia crncima, on willows in 
Britain, 41. 

Eyperplatys asprnus, in apple in 
Calilornia, 528. 

Eyperplatys califomiem, in poplars 
in California. 528. 

Eyphantria cunea (Fall Webworm), 
bionomics and control of, in 
U.S.A., 22, 227, 247, 414, 453, 
456, 512, 513; parasites of, 
612, 513. 

Eyphantria texlor (Fall Webworm), 
destroyed by birds in Canada, 84. 
hyphantmae, Apanteles ; Meteorite. 
Eypnum, Truncaphis newsteadi on, 
in Britain, 170. 

Hypoaspis ormolus, sp. n., on lemon 
in U.S.A. , 22. 
hypobori, Laemophloc us. 

Eypoboras ficus, natural enemios of, 
on fig trees in Fiance, 72, 328. 
hypocrita, Sipalue. 
hypogaea, Diarlhronomyia. 
Hypomeces equamosue, on mulberry 
in Formosa, 175. 
hypometoma, Padraona. 
Hyponomeuta eiu mymeUus, in 
orchards in France, 113; in 
forests in Norway, 284; on bird- 
cherry in Sweden, 150. 
Hyponomeuta malinettus (Apple 
Ermine Moth), financial loss 
caused by, in Italy, 143, 366; 
imported into New York, 197 ; 
bionomics of, in orchards in 
Spain, 55, 113, 444, 514; in 
Sweden, 150; on apple in Swit- 
zerland, 367. 

Hyponomeuta padeUus (Cherry Er- 
mine Moth), imported into Now 
York, 197 ; on plum in Switzer- 
land, 367. 

Hyponomeuta varidbUif, on apples 
in N orw^y, 285; on Eutmymus 
in Switzerland, *367. 

Hypophloeus Hnearit, parasite of 
PUyogenet (jialcographus in Bos- 
nia, 410. 
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Hypotidra, on cinchona in Dutch 
E. Indies, 447. 

Hypostena variabUis, parasite of 
Vydia molesta in U.S.A., 874. ^ 
Hypothenemus, in cacao in Belgian 
Congo, 79. 

Hypothenemus ritehiei, 8p. n., in 
dried sweet potatoes in Jamaica, 


hypotrophica , Lyda (see CephaUna 
abietis). § , _ 

Hypsa aleiphron, immune to parasi- 
tism by Trichogrcmima minutum 
under field-conditions in Sumatra, 
271. 

Hypsipyla, probably attacking 
mahogany in Dutch E. Indies, 


447. 


Hypsipyla grandella, food-plants of, 
in St. Lucia, 617. 

Hypsipyla robusta, on Cedrela toona 
in Ceylon, 539; in India, 619. 
hyrtaca, Metanastria. 
hyslopi, Apanteles. 

Hystriehodexia pueyrredoni, sp. n., 
parasite of Lepidoptera in Argen- 
tina, 462. 


L 

ibotum , Macrosiphum. 

Icerya, parasitised b^Amisrogaster 
ruskini in Australia, 35. 

Icerya aegvptiaca, on rose in Ceylon, 
589; on date palm in Zanzibar, 85. 

Icerya niqroareolata, on coffee and 
croton m Uganda, 51. • 

Icerya purchasi (Cottony Cushion 
Scale, Fluted Scale), controlled 
by Novius cardinalis in S. Africa, 
86 ; checked by Novius cardinalis 
in California, 98 ; intercepted on 
bananas in California, 525 ; 
bionomics and control of, in 
Ceylon, 11, 128, 538, 541; mea- 
sures for establishing Novius car - 
dinalis against, in France, 380, 
411; on mulberry in Formosa, 
174 : bionomics of, on oranges in 
Japan, 282, 401 ; on Bosa in San 
Thome, 884 ; on oranges in 
U.S.A., 313 ; control of, on citrus 
in Zanzibar, 128. 

Icerya seycheUarwn, food-plants of, 
in Seychelles, 375, 376, 377 ; 
Novius cardinalis predaceous on, 
in Japan, 283; on mango in 
Uganda, 52 ; control of, on citrus 
in Zanzibar, 128. 

Icerya sulphured, on guava and 
rubber in Uganda, 51, 52. 

Icterus spurius, destroying Aero* 
basis nebtleUa in U.S.A., 169. 

Idacantha magna, on coffee in Br. 
East Africa, ,15. 


idaei, Aphis, 
idotus, PapUio. 

Idaho, bionomics of Aphis bakeri in 
399 ; sprays for Aspidiolu* P V 
nieiosus in, 400; pests from 
intercepted in California 2 ^' 
52$. ’ 

Idarnei came , on Pioi$ laurina in 
Barbados, 274* 

Idioc&riis atfeinitoni, on manm) in 
India, 5&. ° 

Idiocerus dypetiHs, on mango in 
India, 522 ; control of, in Philip, 
pines, 25. * 

Idiocerus gemmitirtulans, synonvm 
of I. senna, 218. 3 

Idiocerus niveosparsus, on man^o in 
India, 529. h 

Idiocerus provdneheri. on aoDlf* in 
U.S.A., 290. 

Idiocerus seurret, bionomics of, on 
poplars in New Jersey, 218. 
Idiogastra, suggested sub. order to 
include Oryssus, 550. 

Idolothrips conifer arum, on red 
cedar in Maryland, 34. 
idomene, ElftcMsius. 
ignicoUis , Chrysoboihris. 

Ilex paraguurriensis, Geroplastes 
grandis on, in Argentina, 225. 
illepida, Cryptopldebia. 

IUtcium anisatum, Toxoptera auran • 
tii on, in Japan, 548. 

Illinois, insect pests in, 107, 108; 
Melarrhizium anisoptioe infesting 
noxious insects in, 378; pesta 
from, intercepted in California, 
137.„ 

illinoiscnse , Macrosiphum . 
iUuminateUa , Argyresthia. 
imbricans, Hemilecanium. 


imitairix, Pseudopteroptrix. 
immigrant , Scleroderma, 
immsi, Gymnochaeta. 
inaequalis , Agromyza ; Coelophora. 
inamurae, Megasligmus. 
inanida, Lyda. 
incerla, Sycophila. 
incertellus , Schoenobius. 
incomplete, Ephednis. 
inconseguens, Taeniothrips, 
inconspicua, Bemesia. 

Incurvaria capileUa, on red currants 
in Sweden, 150. 
indagator, Epiurus. 
inday , Chionaspis. 
indecora, Agromyza. # 

India, measures aRainst cotton 
pests in, **> 86, 334, 335, , 

887; lorest pests in, 519, 521, 
miscellaneous pests m, 15, > 

47, 133, 125, 182 , 186 92 220 ; 

384, 879, .430, 563, 508 522, 

indigo pests in, W. 86, 379 , 
and coffee pests in, 74, 125, 162, 
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186, 821-888, 332, 474; danger 
of introduction of Icerya pnrckasi 
from Ceylon into, 11; experi- 
ments in sericulture in, 211; 
studies of pebrine disease of 
silkworms in, ^125, 311; lac 

cultivation in, 513 ; scale-insects 
from, 85, 86 ; new Tachinids 
from, 331 ; new thrips from, 269 ; 
birds destroying noxious insects 
in, 383; experiments in trapping 
fruit-flies with oils in, 428 ; 
plant pest legislation in, 40, 87 ; 
pests from, intercepted in other 
countries, 25, 86, 100, 206 ; new 
Aphids from, 478. 

Indian Meal Moth (see Plodia inter - 

pundeUa). 

Indian Mustard Aphis (see Sipho- 
coryne indobrassicae). 

Indiana, garden pests in, 230 ; 
orchard pests and their control 
in, 229, 280, 281 ; miscellaneous 
pests in, 479 ; 506 ; experiments 
with cutworm baits in, 395; 
Aphid from, intercepted on roses 
in California, 293. 
tadicrt, Leucasvis. 
indicata, Nacoleia. 
indicum, Bhopalosiphum. 
indigineUa, Mineota. 

Indigo ( Indigojera crnU), Arytaina 
pundivennis on, in the Far East, 
15; ftntchus pruininns iu seeds 
of, in Hawaii, 362, 855 ; pests of 
on India, 47, 86, 379. 

Indigojera, pests of, in Java, 2, 3 ; 
Edessa ineditabunda on, in St. 
Vincent, 251. 

Indigojera anil (see Indigo). 
indistinda, Apate. 

Indo-China, Zeuzera coffeae on coffee 
in, 129. 

indobrassicae, Siphocoryne. 
inerme, Elaphidum . 
infelix, Encyrtus. 
inferens, Sesamia. 
infrada, Anapke. 
infusa, Euxoa. 
infwcata, Tetracha sobrina. 

Inglisia bivalrata, on mulberry in 
Formosa, 174. 

Inglisia ea stiUoae var. theobromae, 
control of, on cacao in Uganda, 
51. 

Inglisia conchiformis, bionomics of, 
on guava in Uganda, 52, 87. 
immiciw, Hemiteles. 

Ink, insect-galls used in manufao. 

ture of, 244. 
inornata, Tiphia. 

Inostemma oosci, parasite of Cydia 
vomondla in France, 191. 
Inostemma piricola , parasite of 
Penisiapyn in Spain, 118. 


inquisitor , Galosoma. 
insane, Cynips. 

Insect Galls, uses of, for commercial 
purposes, 244. 

Insect Powder, and kerosene, 236, 
504; and soap, spraying with, 
against Geometrids, 95 ; and 
sulphur, dusting with, 344 ; pro- 
hibitiye cost of, in Canada, 122. 
Insecticides, list of, used in Canada, 
361 ; legislation respecting purity 
of, in Pennsylvania, 40; deter- 
mination of arsenic in, by potas- 
sium iodate, 440 ; contact, physi- 
cal properties of, 397 ; (see Lead 
Arsenate, Paris Green, etc., etc.). 
insidiosns, Triphleps. 
insignis, Atrometus ; Hyaloplerus ; 

Leptura ; Orthezia \ Xylotrechus. 
insolitus, Phenacoccus. 
in8tabUi8, A zteca ; Pezomachus. 
instigator, Pimpla. 
insulana, E arias. 

insulare, Megymenum ; Mditomma. 
insularis, Eranhliniella ; Phy talus, 
integer, Janus, 
integerrima, Datana. 
intermedins, Dysdercus. 
inter pun cklla, Plodia. 
interrupts, Scotia, 
interruptum, Melanoma, 
interstitial is, Scalmus. 
inversa, Neoponera viUosa. 
invitus, Eygus. 

io, Autameris; Hyperchiria ; Vanessa, 
iolealis, Gnaphalocrocis (see C. medi- 
nalis). 

Iowa, bionomics of Aneylis comp- 
tana on strawberries in, 196; 
wheat bulb worm controlled by 
Coelinidea meromyzae in, 108; 
prohibition against importation 
of currants and gooseberries into 
Canada from, 472. 

IphiaiUa x extricator, hosts of, in 
France, 477. 

Iphiaulax jl a valor, parasite of Res- 
perophanes griseus in France, 
477. 

Ipobracon grenadensis, parasite of 
Diatraea saccharalis in Demerara, 
333. 

Ipobracon saccharalis, sp. n., para- 
site of Diatraea saccharalis in 
Demerara, 333. 

Ipochus fascialus, in trees in Cali- 
fornia, 528. 

Ipomoea (Morning £lory), legisla- 
tion against Gylas formicarivs on, 
in Florida, 40 ; Bruchus pruini- 
ntw ovipositing on seeds of, in 
Hawaii# 355 ; Gylas Jormicarius 
on, in West Indies, 188; food- 
plant of insect peats in U.S.A., 
373, 458. • 
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Lpdhoea batatas (see Sweet Potato). 

Ipomoea hederacea , new Aphid on, 
in Japan, 548. 

Ipomoea pescaprae, food-plant of 
insect pests in U.S.A., 373, 414. 

Ips acuminalus, in Sweden, 89, 147. 

Ips concinnus, in conifers in N. 
America, 263. 

Ips curvidens, parasitised by Plega 
dents r ulneratus in Bosnia, 410. 

Ips Jasdalus (see Glischrorhilus). 

Ips lands, 1. proximus confused 
with, in Sweden, 89. 

Ips longijolia, in conifers in India, 
522. 

Ips manmfeldi, in conifers in 
Bosnia, 410. 

Ips proximus, in Sweden, 89, 147. 

Ips quadripustulatus (see GUs- 
chrochilus). 

Ips sexdeniatus, in conifers in 
Bosnia, 410; in Sweden, 89, 147. 

Ips typographies (Spruce Bark- 
Beetle), in conifers in Bosnia, 
410; in European forests, 521; 
in forests in Sweden, 89, 147, 287. 

Ips rorontzmvi, parasitised by Lae- 
mophloeu8 altemans in Bosnia, 
410. 

ircuteiwis, Trichodes. 

iridescent, Le>mana. 

iridicolor, Scolia. 

Iridomyrmex, intercepted in U.S.A., 
206; natural enemy of j, boll- 
weevil in U.S.A., 248. 

Iridomyrmex Inmilis (Argentine 
Ant), measures against, in S. 
Africa, 181, 239; predaceous on 
Cydia pomonella in S. Africa, 
324; intercepted in Hawaii, 
476; measures against, in U.S.A., 
168, 313, 497; associated with 
scale-insects in U.S.A., 28, 97, 
168,216,414. 

Iris, Eumerus stngalus in bulbs of, 
in N. America, 129; Adoretus 
umbrosus tenuimaeulaius pro- 
bably introduced into New Jersey 
with roots of, from Japan, 489. 

Iron Hydroxide, for emulsifying 
petroleum, 27. 

Iron Salts, use of prickly pear sap 
in sprays containing, 472. 

irregularis, Sy states. 

irrorala, Aul adzes ; Boarmia. 

irreratum, Elapkidion. 

Isabella, Ipia. 

Isaria farinosa, infesting Lymantria 
dispat in Connecticut, 459. 

Isthnaspie longiroslris (filiformis), 
on Coffea Ubericatin San Thome, 
384; on fialms and coffee in 
Seychelles, 68, 375, 376. 

Ischnorhina sanguined, in Br, 
Guiana, 386. 


Iscknotrachdus cmchoraUs, on 
in Belgian Congo, 79. 0 

Ischnnra posUa, predaceous 0 n 
Crioceris asparagi in U.S.A. 215 
Isia ixabeUa, percentage of males 
of, taken at light-traps in U S A 
487. ' ** 

isitis, PsyUa. 

Isle of Wight Bee Disease (Xoserna 
apis), infesting bees in Britain 
327 ; disease resembling, in 
in Canada and U.S.A., 490. ** 

Iso eugenol, experiments in trap- 
ping fruit-flies with, 423. P 
Isodon puncticoUis, on sugarcane 
in Australia, 166. 

Isosoma , parasitised by Uabroci/tus 
arhamemis in N. America, 69. 
Isosoma albomaculatum, parasitised 
by Eupelminus saltator in U 8 A 
304. ‘ ■' 

Isosoma cattleyae, intercepted on 
orchids in California, 137, 
Isosoma grande , seasonal dimor- 
phism of, 328. 

Isosoma maeulatum, parasitised by 
Eupelminus saltator in USA 
304. ‘ ’ 

Isosoma orehidearum (Cattleya Fly), 
intercepted on orchids in Cali! 
fomia, 101 ; bionomics and con- 
trol of, on orchids in New Jersey. 
328. 

Isosoma tritici (Jointworra), on 
wheat in Indiana, 479; para 
sitised by Eupelminus saltator 
in U.S.A., 304; seasonal dimor- 
phism of, 328. 

Isosoma vaginicola, parasitised by 
Eupelminus saltator in U.S.A,, 

304. 

isthmia, Brassolis. 

I&trian G-all, use of, for medicine, 244. 
Italy, pests of figs in, 75-77 ; 
pests of forests in, 7, 77, 144; 
mea8mes against locusts in, 500 ; 
miscellaneous pests in, 77, 143, 
172, 366, 882, 443, 468, 439 ; 
pests of olives in, 143, 530; 
pests of vines in, 56, 143, 144, 
172, 478; Ceroplastes rusei on 
figs imported from, into Britain, 
59 ; natural cnemi«« of Ohry- 
somphaluH didyospermi iu, 9, 
35; importation of Opins eon- 
color into, against Boons okas, 
256; legislation against Phyl- 
loxera in, 136; silkworms in, 
211, 437. • . . 

Itoplectis conquisitor (see Pimpln). 
liaplectis maculator, parasite o 
CoUophorafuscediuolla m Swede , 

94. 

Ilycorsia, on Austrian jyne in Con- 
necticut, 457. 
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Tvv, Anobium striatum on, in 
France, 477; Aspidiotus hederae 
on, in Sweden, 146. 

Tyy Japanese, Prodeeat&ma phyto- 
pkaga. on, in America, 403. 

J. 

Jack' Spaniard (see Polutes annu- 
laris)- , . . 

jacksoni, Pulnnana. 

Jacobs (see Euscepee batatae). 
jMulifera, FeUia. 

Jadera haematoloma, on cotton in 
LT.S.A.. 248. 

Jak (see Artocarpus mkgnfotia). 
Jamaica, measures against Cosmo- 
polites sor Aldus on bananas in, 
44 320, 516; miscellaneous pests 
in/74, 82, 209, 210, 254, 414, 454, 
530; sweet potato pests in, 82, 
209, 210, 254, 414; scale-insects 
from, 86; relation of wood- 
peckers to cacao in, 529 ; pro- 
hibition against importation of 
A leurocanthus woglumi into Cuba 
from, 379 ; Pseudococcus sacchari 
intercepted in U.S.A. on sugar- 
cane from, 206. 
jamaicensis, Psychonodua. 
jamholanae, Triossa. 
janata, Achaea 
jaueli, Lacmophloeus, 

Jankowslcia fusoaria, food-plants of, 
in Japan, 94, 95. 

Janus abbreiiatus, food-plants ol, 
in N. America, 457, 552. 

J <tnns inteqer, on currant in U.S.A-, 
552. 

Janus rujiventris, 551. 

Japan, pests of Aleurites cordala in, 
236 ; citrus pests in, 26, 401 ; 
forest pests in, 266, 344, 402, 502, 
504; miscellaneous pests in, 94, 
176, 205, 266, 282, 403, 440, 449 ; 
bionomics and control of rice- 
borers in, 234-236, 401, 503 ; 
Aphids of, 547 ; Calosom-a spp, 
imported into TJ.S-A. from, 17; 
Cnuhcampaflnvescens a native ot, 
222 ; Stephanitis pyrioides a na- 
tive of, 368 ; Stethoconus japoni- 
eus predaceous on Stephanitis 
pyrioides in, 342 ; sericulture in, 
176, 211, 438, 501, 502; species 
of Tiphia introduced into Hawaii 
from, against Anomola orienlalis, 
275; natural enemies of white 
grubs in, 344-346; pests from, 
intercepted in other countries, 
25, 29, 39, 100, 137, 206, 221, 
253, 293, 380, 450, 476, 489, 525 ; 
legislation against importation 
of cucumbers and water-melons 
from Formosa into, 520, 

(C569) 


Japan Quine 0 (see OhaenSkdes 
japonica). 

Japanese Pear, Aphids on, in 
Japan, 548. 

Japanese Rose Beetle (see Adoretus 
umbro8U8 tenuimaculatus). 
Japanese Spotted Camel Cricket 
(see Diestrammena marmorata). 
japonica, Aphis ; Dicfypploea ; 
Euceraphis ; lAssonota ; Popil- 
lia ; Siphocoryne. 

japonicus, Chaitophorus ; Pkro - 
chlorus (&&^P. Iropkalis ) ; Stetho- 
conus. 

J arrah (Eucalyptus margvnata), use 
of timber of, against termites in 
Australia, 466. 

Jasmine, Aulacaspis penlagona on, 
in Italy, 143. 

Jasmine. Cape, Pseudococcus inter- 
cepted on, in. California, 525. 
Jatropha gossypijolia , food-plant of 
Dicyphus luridus in Porto Rico, 
486. 

Java, miscellaneous pests in, 14, 
232, 321, 343, 406, 423, 447; 
pests of rubber in, 445, 446; 
measures against tea pests in, 
37, 179, 180; bionomics and 
control of tobacco pests in, 222- 
224 ; natural enemies of Anomala 
in, 345 ; bionomics of Araecerus 
fasciculatm in, 2-4 ; unsuccessful 
attempts. to find egg -parasites of- 
UeUolhis obsolete in, 270; Uelo- 
peltis in, 179, 180, 272 ; experi- 
ments on the effects of Metar- 
rhi:ium cnisopliac on insects in, 
378, 446 : suggested inti od action 
of Plaesius java nus against Cosmo- 
polites sordidus into bt. l.ueia 
from, 516; legislation against 
importation of cacao and tea 
into Sumatra from, 38 ; pests 
from, intercepted in other coun- 
tries, 25, 101, 206. 
ja rae, Eupelmu *. 
jamnicus, DiptUomiopus. 
javanus, Plaesius, 
javensis, Aximopsis. 

Jatropha enreas (Physic _ Nut), 
Pseudo coccus virqatus on, in Gold 
Coast, 85 ; moth allied to Aero- 
cercops eramerella on, in Java, 
232. 

Jeffrey Pine (see Pinus jeffreyi). 
Jiinson-weed (se* Datura)., 
johannis , Bilio. 

John Bull Tree (see Thtspesia 
populnca). 1 

Johnson Grass feee Sorghum hale- 
pense). 

jonnsoni, Contarinia. 
jolinalis, Cnaphatoororis. 
jonesi, Eulrixoides, 
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juar (8 e Sorghum). 
juglandicola, Chromaphis. 
jugtandis. Conotrachelus. 

Juglans (see Walnut). 

Juglans vinerea (bee Butternut). 
Juglans regia, Stephunitis pyri on, 
in Europe, 342; Txberioides 
Icuwerti in, in India, 519. 
Junebdtry, Prociphihts corrugatus 
on, in U.S.A., 212. 

♦Juniper, Aphis intercepted on, in 
California, 450. 

Juniperus community Eriophyes 
quadrieetus typicus on, in Europe, 
208 ; pests of, in Germany, 342, 
479. 

Juniperus pachyphloea, Eriophyes 
ramosns on, in Arizona, 208. 
junodi, Chal-ioides . 

Jute {Corehorus spp.), caterpillars 
on, in Assam, 1 86 ; food-plant of 
Prodenia litura in India, 379. 


K. 

Kafir Com, pests of, in Rhodesia, 
153, 240. 

Kainit, as a soil- dressing against 
Contarinia pyrivora. 343 ; in- 
effective against cutworms, 445. 

Kaiser Worm (see Elcode* tri- 
costata). 

Kakivoria flauofasciata, on per- 
simmon in Japan, 449. 

Kakothrips pisirora , on peas in 
Norway and Sweden, 145, 284. 

Kale, Ceramica pieta on, in Canada, 
84 ; pests of, in U.S.A., 209, 300. 

K aliosys phiwja ulmi (European Elm 
Sawfly), varieties of elm pre- 
ferred by, in Br. Columbia, 23. 

Kahnia latijolia , Leptobyrsa rhodo 
dendri on, in U.S.A., 130. 

Kamenin, Sahlbergella siiujularis 
causing canker of cacao in, 80. 

Kansas. Coecidae of, 546 ; grass- 
hoppers of, and their control, 
106, 545; miscellaneous pests 
in, 207, 303, 373, 528, 546 ; 
sprays for fruit-trees and garden - 
crops in, 300, 301. 

Kansas Bait, for THestrammena 
marmorala , 452. 

Kapok (see Eriodcndr&n anfraetuo- 
sum). 

kashmiri, Fronlina. 

Katakilla, against asparagus beetles, 
409* 

Kavika^see Eugenia). 

keUyanu9, Phymthrsps. 

keUyi, Sarcofihaija. 

Kentia, Aulacaspis pentagon# on, 
in Italy, 143.« 

Kentiopsis , Pseudococcus nip tie on, 
at Kew, 59. 


Kentucky, control of pea and beau 
Brucluds in, 465 ; orchard spray, 
ing in, 465; treatment of font, 
brood of bees in, 466. 

Kentucky Blue Grass, Aphids on 
in U.S.A., 243, 666. 

Kernel Spot Disease of Pecan, 
relation of insects and funri to 
in Georgia, 434, 453. 

Kerosene, in sprays for Aphids and 
Ooccids, 98, 246; for trapping 
insects, 62, 81, 186, 294, 335, 423 • 
for treating timber against boring 
beetles, 390 ; against locusts 8 
31, 336 ; against pests of stored 
food, 419, 463 ; ©Sect of spraying 
with, against Pycnescclm s-urina. 
msnsis, 461 ; for emulsifying 
nicotine oloate, 370 ; studies of 
the toxicity of, 200, 254. 
Kerosene Emulsion, in sprays for 
Aphids and Coccids, 11, 16, 28 
51, 153, 164, 174, 213, 401, 544* 
545; against Lepiiloptera, 404, 
451, 486, 504; against various 
Rhynchota, 286, 341, 379, 481, 
504 ; formulae for, 16, 379, 526, 
545; injurious eil'ect of, on 
foliage, 102 ; not recommended 
against thrips, 497. 

Kerosene Torches, use of, against 
insects, 110, 376. 

Kestrel, importance of protection 
of, in Britain, 510. 
kiefferiana, QastineUa ( Lasioptera). 
Kingfisher, a beneficial bird in 
Britain, 478. 

Klinothrips femoralis , sp. n., on 
cacao in Gold Coast, 269. 
knabi, Syrphm. 

Knot-grass (seo Polygonum). 

kochi, Aphis. 

koehl&ri , Purpuricenus. 

Kola, peats of, in Gold Coast, 86, 269, 
koUan, Oynips. 

j Korea, bionomics and control of 
| Eiplosis quadrijasciata on mul- 
berries in, 281. 
koshunensis, Aspidomorpha. 

Krosig Solution, formula for, 
against Eriosoma laniqerum, 407. 
kuhniella, Ephestia. _ 
kuricola, JMyzocalU* ( Nippocalw )■ 
Kusuir.b (see Schleicher a trijuga). 
kuvanae, Schediw . 
kuwanai, Trichosiphum. 

Kuwania gorodetiki, in Britain, 59. 
kuu erti, Tiberioides. 

u 


Laburnum, food plant of . 

soph?* uhni in Br. Columbia 36 1, 
Arctomis chrysorrhoea intercepts 
on, in U.S.A., 205. 
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Luc, cultivation of, in India, 5 18. 
Lac Insect (see Tachard ia lacca). 
lachesi «, Aeherontia. 

Lachnietta nigrotubenulata, on 
Larii leptokpia in Britain, 276. 
lacknopw (Coffee Leaf Weevil), 
bionomics of, in West Indies, 81, 
104. 

fjtichmpu* attriftr, destroyed by 
woodpeckers in Jamaica, 529. 
Lachnoslerm (White Grubs), food- 
plants of, in Antigua. 210, 211 ; 
probably parasitised by Elis 
pfeifferi in Madagascar, 301 ; 
Elia mfa predaceous on, in 
Mauritius, 141; bionomics and 
control of, in Porto Rico, 105, 

377, 378, 391 ; bionomics and 
control of, in Canada and U.S.A., 
12, 13, 14, 229, 246, 255, 268, 
341, 345, 371, 387, 527, 544, 555, 
568; natural enemies of, 105, 
141, 305, 341, 345, 378, 568; 
value of rotation of crops against, 
527. 

Lachnastema anxia, bionomics and 
control of, in Canada, 84,883-365. 
Lachmsterna ctfri, experimentally 
infested with Metarrhirinm ani- 
sopliae in Porto Rico, 878. 
lachmsterna cribrosa, on cotton in 
U.8.A., 247. 

Lachmsterna drakii (grandis), bio- 
nomics and control of, in Canada, 
363-865 ; a minor pest of cran 
berries in U.S.A., 564. 
Laehnosiema dubia (see L. anxia). 
Lachmsterna jusca, on cereals in 
Canada, 84 ; food-plants of, in 
New York, 351. 

Lachmsterna gibbosa, on cereals in 
Canada, 84. 

Lachmsterna grandis (see X. drakii). 
Lachmsterna guanicensis, experi- 
mentally infested with Metarrhi- 
Hum anisopliae in Porto Rico. 

378. 

Laehnosiema lanceolata, on cotton in 
U.8.A., 247. 

Lachnosterm nitida, bionomics and 
control of, in Canada, 84, 363- 
365. 

Lachmsterna portoricensis, experi- 
mentally infested with Metarrhi- 
:»m anisopliae in Porto Rico, 
378. 

Lachvostcrna mgosa, bionomics and 
control or, in Canada, 84, 363- 
365. 

Laehnosiema vandinei, experimen- 
tally infested with Meiarrhizium 
amaopliae in Porto Rico, 378. 
lacknosternp, Biomyia. 

pic-eae, on spruces in Nor- 
way, 284. 

(0669) 


Lachnus pinidensifiorae, sp. n., ou 
Ptnu8 drmijiora in Japan, 548. 
Lackey Moth (see Malacosoma 
nmstria). 

hcteicol&r, Apankles. 
lactinea, A msar.ta. ‘ 

Laduca (see Lettuce). 

Lactuca breHrostris, a new food- 
plant for silkworms in Japan, 438. 
Laetu ea denticulate, Rhopalosiphum 
lactncae . on, in Japan, 548. 
lac tux ae, Rhap aXo siphum . 
liwtucarius, Pemphigus. 
Laemophloeus alter nans, predaceous 
on f ps vorontz&wi in Bosnia, 410. 
Laemophloeus aler, predaceous on 
Hi/poborus firms in France, 328. 
Laemophloeus hypobori, predaceous 
on Hypoborus ficus in Fiance, 328. 
Laemophloeus janeti , on cacao in 
Belgian C ongo, 79. 
laelatorius, Diplazon . 
laevicollis, Magdalis. 
hevifrons, Perihm.pns. 
laevigalella, A rgyresthia. 
laerimargo, Biory melius, 
laerivsntris, Bnprestis. 

Lagoa erkpata (Yellow Flannel 
Moth), on sassafras in Indiana, 
506. 

Lagoa pyxidifera (Flanuel Moth), 
control of, on hackberry in Texas, 
268. 

Lagria ruhiginea, on mulberry in 
Formosa, 175. 

Lahore, new and little-known 
Aphids of. 473. 
lahorensis, S te phen sonia. 
lamanianus, JZhinotenn.es. 
lameeri, Rseudoalbana. 

Lamia textor, in forests in Siberia, 
132. 

Lampides baeiiea, on Btdea Jrondosa 
in India, 124; food-plants of, 
in Sumatra, 271. 

Lamps, insect trails used as fuel 
for, by the Greeks, 244. 
lanceolata, Laehnosiema (Phyllo- 
phaga). 

laneslris, Erwgaster. 
langeni, Diehodiplosii. 
langii, Buprestis. 

lanigerum, Lriosoma {Schizoneura). 
lanio, Coelomera ; Xisticus. 

Lanlana camara (Lantana), Agro- 
my:a on, in Hawaii, 351 ; intro- 
duction of seed- fly to destroy, 
from Hawaii into Fiji, 238; 
utilisation of insects t% destroy, 
in India, 12^; insects destroying 
in the Seychelles, 3*7. 

Lantana Seed-Fly (Agromyea sp, ), 
introduced fnyn Hawaii into 
Fiji, 238 ; in Hawaii, 351. 
lapaihi, Qrypiorrhynchut. 

02 
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Laphygma ( Caradrina ) exigua (Beet 
Armv Worm), on c-otton in 
U.S.A., 247. 

Jjaphygvia jrugiperda (Corn Worm, 
Southern Grass Worm), on rice 
in Br. Guiana, 388; measures 
gainst, on mai/e in Jamaica, 
74 ; bionomics and control of, 
in U.S.A., 247, 542, 554, 562. 

Lappet Moth (see Gaxtropacka qxter- 
cifolia). 

Lap win", economic importance of, 
in Britain, 436, 510. 

Inarch (Larix), pests of, in Britain, 
115, 116, 118, 155-157, 158, 
159, 258; pests of, in Canada 
and U.S.A., 266, 521 ; pests of, 
in France, 477 ; pests of, in 
•Sweden, 150, 151 ; bionomics of 
C 'hermes on, 155-157. 

Larch, Japanese, comparatively im- 
mune to Aphid attacks in Britain, 
258. 

Larch, Western (see Larix oceiden- 
talU). 

Larch Case bearer (see Coleophora 
lariceUa). 

Larch Sawfly (see Lygatonematus 
ericlutoni). 

Larch Twie-boring Moth (see Bias- 
lodere atmoriella). 

iardariw, Dermestes. 

Larentia ncbulata, on. bircli in 
Norway and Sweden, 149. 

Larentia ' viridaria, parasitised by 
Diolcogastcr marginaius in Britain, 
381. 

Larqus succindus, on cotton in 
U.S.A., 248. 

Laria (see Bruckvs). 

laricella, Cokophora. 

laricis , Chrysobotkris ; F.urytoma ; 
Ips ; Lygaeonemalus. 

Larix (see Latch). 

Larix americana, pest s of, in Canada, 
52L 

Larix europaea, bionomics of 
Chermes on, in Britain, 155. 

Larix dahurica, Chalcids infesting 
seeds of, in Japan. 403. 

Larix decidua, Argyrcsthia laeviga- 
tdla on, in Germany. 479. 

Larix leplolepis , Aphids on, in 
Britain, 155, 276; Chalcids in- 
festing, in Japan. 402, 403. 

Larix occidenlalis (Western Larch), 
bark- hep ties in, in North America, 
263, 264; bionomics of Chermes 
on, imBritain, 155. 

Larix sibirica , Chernies on, in 
Europe, 155. • 

Larks, benefitial in Britain, 478. 

larreae , Acmaeodera. 

Lasiocanvpa, on Acacia nilotica in 
Egypt, 50, 


Lasiocampa fjuerdjolia (see Ga.slro 
pacha). 

Lasiocampa <{ucrcus, on roses in 
France, 470. 

Lasioderma serricornc (Cigarette 
Beetle), infesting dried beans in 
Britain, 431 ; bionomics and 
control of, in stored tobacco in 
Dutch E. Indies, 222, 223 224 
231, 349; in stored tobacco in 
Nyasaland, 70; bionomics and 
control of, in dried tobacco in 
Philippines, 25, 182; and its 
control in U.S.A., 215, 457, 

Lasiophthicus pyrastri, predaceous 
on ChromaphU jnglandkoh i n 
California, 415; natural enemy 
of Aphids in Holland, 136, 

Lasioptera carpophila, sp. n., on 
olives in Italy, 531. * 

Lasioptera hiefferiana (see Gas- 
tinella). 

Lasioptera rubi , on raspberry in 
Switzerland, 368. 

Lasius, destroyed by fowls in 
Britain, 57. 


Laspeyresia oaryana (see Cydia). 
Laspeyresia molesta (see Cydia). 
Laspyresia pomonelh (see Cydia). 
Laspeyresia prmivora (see Enar 
monia). 

Laspeyresia pyricolana (see Enar - 
monia). 

Laspeyresia strobilella (see Cydia). 
lataniae , Aspidiotus ; CeraiapUs. 
lateralis. Anthrax ; Oneometopia. 
lalhierei, Gioli-ella (Dasyneura). 
Lathy rus sathus (see Peas). 
laliceps, Bruchobius 
laticoUis, Sphenoptera. 

Jaiijascia, Euprodis. 
lalifrons, Futermes. 
lalipes. Pseudococcus lontjispinus. 
latitar8U8 , Schizotetranychus. 
latreillanus , Prisiaulaeus. 
latreilUi, Tropidacris. 
latus, Poecilocoris. 

Laurel, Lecanium capreae on. in 
Britain, 59; pests of, in Italy, 
143 ; Trios* i alanis imparled 
into Sweden on, 145 ; TrioSt i 
ohcris on, in Switzerland, 363 ; 
pests of, in U.S.A., 205, 397. 
Laurel, Portugal (6ee Prunns Inst- 
taniea). 

Laurel Psyllid (see Triosa afaens). 
lauri, Aonidia ; Triosa (see l ■ 
oJocrin). 

Laurut nobilis (see Bay Tree). 
lauta, Buprestis (see B. mralenla). 
lavagnei, Sycoaoler. 

Loicanu, on Grevtllea and tea m 
Sumatra, 87. ' 

Lavender, flowers of, , ? 

against clothes moths and carpet 
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beetles, 532, 533 ; oil of, as a 
protection against clothes moths, 
532. 

Laxton-berry, Fenusa pumilis on, in 
Britain, 510. 

leaeldl us, Crambus. 

head, i'jfopsoeus gibbicoHis boring 
in, in Australia, 142. 

Lead Acetate, experiments with, 
in poison-baits for Missus le-ucop- 
lews, S05, 306; in preparation 
of lead arsenate, 191. 

Lead Arsenate, 361, 370 ; as a 
powder, 53, 54, 200, 201, 214, 216, 

228, 241, 248, 255, 299, 300, 371, 
395, 452, ^59, 485; in poison- 
baits, 262, 371, 372, 396, 493; 
formulae for, in sprays, 73, 122, 
169, 191, 226, 228, 229, 230, 231, 
459, 468; and sugar, spraying 
with, against Anteslia lineati- 
collis, 15; and clay, as a dress- 
ing against bark-beetles, 430 ; 
against cranberry pests, 553, 554, 
562, 563 ; spraying with, against 
coconut pests, 237 ; against cot- 
ton pests, 248, 452 ; against 
insects on forest trees, 118, 122, 
144, 178, 205, 218, 287, 288, 330. 
331, 456, 457, 458, 460 ; against 
fruit flies, 242, 262, 413, 415, 
468 ; against orchard pe3ts, 28, 
37, 53, 54, 64, 96, 112, 122, 145, 
159, 165, 169, 173, 191, 226, 228, 

229, 230, 281, 239, 242, 267, 268, 
274, 293, 309, 310, 319, 324, 341, 
362, 366, 371, 372, 385, 388, 389, 
401, 413, 415, 424, 448, 452, 456, 
457, 458, 460, 464, 468, 473, 486, 
511, 546,552, 560, 581 ; spraying, 
with, against Phloeolbrips oteae, 
55; against locusts and grass- 
hoppers, 31, 517; for protecting 
sugar-cane from termites, 123; 
against tobacco pests, 271 ; 
against vegetable pests, 82, 92, 
163, 200, 201, 214, 215, 216, 221, 
241, 242, 255, 294, 299, 300, 340, 
371, 383, 395, 409, 454, 459, 485, 
486, 499, 509, 538 ; agaiust vine 
pests, 73, 95, 163, 273, 471 ; and 
Bordeaux mixture, 71, 273, 395 ; 
comparison of calcium arsenate 


and, 61, 198, 329, 330, 341, 361, 
560; less satisfactory than cal- 
cium arsenate when combined 
with Bordeaux mixture, 330 ; 
and copper sulphate, 401 ; and 
hme, 169, 229, 231, 388, 401, 452, 
484, 478, 499 ; and lime-sulphur, 

soa’ molasses, 

293, 415: influence of molassee 
on adhesiveness of, 198; andnico- 
hue, 54-% 555 ; and Paris green, 
255, 271, 395; and soap, 201; 


and sulphur, 255, 452; effect 
of use of pricklv pear sap in 
sprays of, 472 ; effect of residue* 
of, on man and animals, 467 ; 
effect of, against Bruchids, 466; 
experiments with spreadera for 
sprays of, 199; spraying with, 
impracticable against Coniheyla 
rotunda, 47 ; ineffective against 
Cydia molest a, 374; ineffective 
against Depressaria hcrncleana, 
255 ; ineffective against willow 
pests, 4i ; legislation respecting 
purity of, in Pennsylvania, 40. 

Lead Arsenito, replaced by calcium 
arsenate iu sprays, 329. 

Lead Carbonate, ineffective against 
clothes moths, 532. 

Lead Chromate, spraying experi- 
ments with, against Ilhopobota 
naciana, 118. 

Lead Oxide, ineffective against 
clothes moths, 532. 

Lead Paint, W hite, experiments 
with, against Aegeria exiliom, 448. 

Lead Sulphide, lormed by mixing 
lime-sniphur and lead arsenate, 
61. 

Lead, White, in mixture for paint- 
ing apple trees against Eriostma 
lanigenm, 471. 

Lead- boring Beetle (see Xyhpsocns 
gibbicollis). 

Leaf-Burn of Potato, and its rela- 
tion to Empoasca mail in U.S.A.- 
489. 

Leaf-cutting Ant (see Atta). 

Leaf-eating'' Crane-fly (see Cylin- 
drotama spUndens). 

Leaf-footed Tomato Bug (see f.epta- 
qlossus balteatns). 

Leaf-hoppers, on sugar-cane in the 
Philippines, 25 ; experiments in 
transmission of curly-top of beet 
by, 481, 564; (see Empoasca , 
Eutitli.r and Typhlocyba). 

Leather, infested with lkrmeslcs 
vulpinus in U.S.A., 350. 

Leather Beetle (see DeimesUs vul- 
pinus). 

Lecanium, intercepted in uuaranline 
on currants in S. Africa, 358; 
intercepted in avocado seed in 
U.S.A., 206. 

Lecanium biitibcrculaium (see Eule- 
canium). 

Lecanium c.apreac, food-plants of, 
in Britain, 59. 

Lecanium cerasorvm (sec*£ufcca- 
nium). * 

Lecanium cornt (see ^ulrcani urn). 

Lecanium elongalum (see Coccus). 

Lecanium hesperidum ’(see Coccus). 

Lecanium hemitphaericum (see 
Saissetia). 
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Lceanium mangijcrae (seo. Coccus). 

Lecanium nigrum (see Saisseiia). 

Lecanium ole tit (see Saisseiia). 

Lecanium persicae (see Eulecaniwn). 

Lceanium ribis (see Eulecanium). 

Lecaniwn robiniorum (see Eule- 
canium). 

Lecaniwn signiferum, on Polypodium 
aureum at Kew, 59. 

Lecaniwn tesseUatum (see Eucalym- 
nalus). 

Lceanium transvittatum , on Betula 
alba in Britain, 59. 

Lecanium riridis (see Coccus). 

Lceanium litis (see Pulvinana). 

Lecanium zebrinnm, sp. n., on birch 
and aspen in Britain, 59. 

Lccanopsis longicornis, on Carex 
oralis in Britain, 59. 

leda, Melanitis. 

Ltiek, very susceptible to wire- 
worms in Britain, 425 ; measures 
against AcroUpia asseetella on, 
in France, 441. 

lefroyi. Bkysothrips ; Rhogas. 

legeri , Perezia. 

Legislation, dealing with purity 
of insecticides in Pennsylvania, 
40 ; (see Plant Posts). 

leguminicola, Barymmus. 

Leipaxais cremdaia, on cacao in 
Belgian Congo, 79. 

Lema, probably attacking yams in 
Singapore, 519. 

Lema melanopa, on wheat in Britain, 

509. 

lemniseata, Epicauta. 

Lemon {Citrus limonwm ), Papilla 
idaeus on, in Brazil, 501 ; pests 
of, in Italy, 143; Saissetia oleac 
on, in Spain, 162; Bypoaspis 
armatus on, in U.S.A., 22, 

Lemon Extract, experiments with, 
in poison-baits, 396. 

Lemon Oil Soap, formula for, 
547. 

Lemons, in poison-baits, 1 06, 202, 
230, 305, 395, 555. 

Lemur, destroying Oryctes in Philip- 
pines, 183. 

Lentils, measures against Bruchus 
infesting, in France, 1 ; pests of, 
in India, 124, 182. 

Lenzi's Machine, for disinfecting 
cotton-seed, 43. 

Leonnrus, alternative host-plant of 
Mysus ribis in U.S.A., 417. 

lepida , Parasa. 

Lepidiofa albohirUi (Grey-back 
Beetle), bionomics and control 
of, in Australia,- 10 5, 245, 246, 
294, 323, 378, 495, 496, 527. 

Lepidiota caudata , on sugar-cane in 
Australia, 166; parasites of, in 
Queensland, 496. 


Lepidiota eonsobrina, sp. n., on 
sugar-cane in Queensland, 432. 

Lepidiota jrenehi, bionomics and 
control of, in Australia, 189, 166 
245, 294, 295, 823, 496, 527. ’ 

Lepidiota rothei, bionomics and 
control of, on sugar-cane in 
Australia, 165, 166, 294, 323 
496, 527. 

Lepidium, alternative food-plant of 
Mystus cerasi in U.S.A., 416. 

Lepidium apetalum (Wild Pepper 
Grass), My ms cerasi migrating 
from cherry to, in Ontario, 103.° 

Lepidium sathum, as a trap-crop 
for flea-beetles in Holland, 499. 

Lepidoptera, proportion of the 
sexes of, taken at light-traps in 
U S. A., 487. 

Lepidosaphes (Mussel Scale), inter- 
cepted on citrus in S. Africa, 
358; intercepted on citrus in 
California 137. 

Lepidosaphes beckii ( citricola ) (Pur- 
ple Scale), intercepted on citrus 
in California, 137, 253, 293, 450, 
525; on oranges in Chile, 500; 
on mulberry infested with Mtjri- 
angiuM duriaei in Formosa, 175; 
bionomics and control of, on 
citrus in West Indies, 33, 187, 
394, 516 ; on citrus in San 
Thom 6, 384 ; infested with 

Sphaerostilhe coce.ophila in Scy- 

i chellee, 376; parasites of, in 

; Spain, 113; on oranges in 
Uganda, 52 ; on citrus in U.S.A., 
217, 313 ; control of, on citrus in 
Zanzibar, 128. 

Lepidosaphes casuarinae, parasitised 
by Bavanusia margisciUellum in 

I Australia, 35. 

i Lepidosaphes cilricola (see L. beckii). 

1 Lepidosaphes ficus (Fig Scale), in- 
tercepted on figs in U.S.A., 206. 

[ Lepidosaphes yloveri (Long bcale), 
on imported oranges at Kew, 59 ; 
parasites of, in Spain, 113; on 
orange in Uganda, 52 ; on 
oranges in U.S.A., 313. 

Lepidosaphes mmosarum , intercep- 
ted in avocado seed in U.b.A._, 


!06. , - * . 
)idosaphc8 pinnae] ormis, intio- 
luction of, into S. Africa, 86. 
ddosaphes ulmi (Apple Mussel 
icale, Ovster-riiell Seale), on 
ruit trees in Britain, 159; m- 
ercepted on apples, etc. in tain 
omia, 101, 450) bionomics and 
■ontrol of, in Canada, 84,120, 
'45. 861 ; bionomics and connw 
if, in France, 245, 411 ; >“ G V 
nanv, 405; food-plants of, m 
talv, 143; food plants of, & 
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Norway and Sweden, 146, 285 ; 
on apple etc. in Switzerland, 367 ; 
on fruit-trees in Victoria, 269 ; on 
eranberriea in U.S.A., 563. 
Lepidoscetto matrix. Bp. n., parasite 
of Colemania sphenarioides in 
India, 221. 

Tjepima (Silver Fish), control of, 
in houses in Ontario, 412; an 
injurious household insect in 
U.S.A., 216. 

Jjeptdui macilente, in willow in 
California, 397. 

leptimtarm deeemlineate (Colorado 
Potato Beetle), 87 ; measures 
against, on potatoes in Canada, 
395; bionomics and control of, 
in U.S.A., 67, 253, 370, 371, 388, 
483. 

Leptobyrsa ex pianola, L. rhododendri 
erroneously recorded as, in TJ.S. A. , 
130. 

leptobyrsa rhododendri, distribution 
and food-plants of, in U.S.A., 130. 
Lepiocorisa acuta, on rice in Dutch 
E. Indies, 350 : measures against 
on rice in Philippines, 25. 
lepiocorisa varicornis (Rice Bug), 
measures against, on rice in 
Assam, 186; on rice in Ceylon, 
295; a minor pest of mulberry 
in Formosa, 174. 

Leptoglossus bdUeatus (Leaf-footed 
Tomato Bug), food-plants of, in 
St. Vincent, 250, 252. 

Leptoglossus gonagra, on tomato and 
bonavist beans in St. Vincent, 
251. 

leptoglossus phyllopus, on citrus in 
Florida, 473; on cotton in U.S. A., 
248. 

LeptohyUmyia coardata (see By- 
hmyia). 

leptomastix (Sicilian Mealy -bug 
Parasite), proposed colonisation 
of, in California, 97. 
leptospenni, Goccophagiut. 
Leptoxpermum, Kkieococcus on, in 
Australia, 35. 

Leptospcrmum ftareseens, Cocco- 
phaqus leptospermi on, in Aus- 
tralia, 34. 

Leptostylm macula, 552. 

Leptothrips -nudi (Black Garden 
Thrips), food-plants of, in Florida, 
505; predaceous on Aphids in 
Maryland, 84. 

Lcptolhyrium pomi , intercepted on 
apples in California, 253. 

Leptura brevieomig, in Pinus port- 
derosa in California, 441. 

Leptura cramps, food- plants of, 
in California, 441 , 

Leptura insignis, in Monterev pino 
m California, 441. 


Leptura melavura, in forests in 

Siberia, 132. 

Leptura nigripes, in forests in 

Siberia, 132. 

Leptura obliterate, in conifers in 

California, 441. 

Leptura propinqua, in conifers in 
California, 441. 

Leptura qnadrifasciala , in forests in 
Siberia, 132. 

Leptura sequensi, in forests in 

Siberia, 132. 

Leptura sexmaculata, in spruce in 
California, 441. 

Leptura soror, in Linus ponderosa 
in California, 441. 

Lepturge s spenmphagus, sp. n., 
infesting enwpeas in Mexico, 551. 

Lepyronia quridranqularis (Angu- 
lated Froghopperj, in Maine, 12. 

lesbia, G olios. 

Leskia aurea, parasite of Gydia 
pomonella . in France, 191. 

Leskiomima tenera, parasite of Aero- 
basis nebulelte in U.S. A., 168. 

lesnei, Forficula, 

Lespedeza hi color ( Hagi), new Aphids 
on, in Japan, 547, 548. 

kspedezae, Rhopalosiphum. 

I.esser Apple Worm (see Enar/nonia 
pmnivora). 

Lesser Clover-leaf Weevil (see By • 
pera niqrirostrig). 

Lesser Migratory Locust (see Mela- 
noplus atlantis) 

Lesser Pecan-tree Borer (see Aegeria 
g elijormis). 

Lesser Shot -hole Borer (see Xyle- 
horns xylogmphus). 

Letsonia scandens, Brachyunguis let - 
soniae on, in Lahore, 473. 

lelsoniae , Brachy unguis. 

Lettuce (Lactuca), pests of, in 
Britain, 118, 425, 508; not 
attacked by Lycophotia margari- 
tosa in 8r. Columbia, 24 ; Scap* 
teriscus ricinus on, in Wost 
Indies, 296 ; Aqriotes lineatus on, 
in Italy, 143 ; Prodenia litura on, 
in Philippines, 379 ; Pemphigus 
bur sarins migrating from poplar 
to, in Switzerland, 367 ; pests of, 
in U.S. A., 416, 417, 454, 493; 
Aphids transmitting spinach- 
blight to, 454; effect of hydro- 
cyanic-acid gas on seeds of, 83; 
nicotine oleate not suitable for 
spraying, 423 ; danger* from eat- 
ing, when recently sprayed with 
lead arsenate, 467. • 

Lettuce, Wild, Agrotis SUina on, 
in Saxony, #79. # 

Leucaena glauca . Bruchus pruinosus 
in seeds of, in Hawaii, 352, 354 ; 
pests of, in Jav5, 3, 233. 
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Lmcania unipuncla (see Cirphis). 
leuca&pidis, ProspaiteUa. 

Leucaspis indica, parasitised by 
Pterotrichoides perkin&i in Hawaii, 
352. 

Leucaspis pint, measures against, 
on pines in Argentina, 316. 
leucogastcr, Dor yet es, 
leuconotu*, Anthores ; Duomitus, 
Leucophaea sunnamensis (see Pyc- 
noscelis). 

Leucopholis rorula, experiments with 
Melarrhizium anisopliae against, 
in .lava, 378, 446. 

Leucopis, proposed colonisation of, 
in California, 97. 

Leucopis griseola, species allied to, 
predaceous on Chaitophorus ne- 
gundinu in U. S. A., 164. 
leucopis, Trirhithrum nigerrimum. 
Leucoptera coffeella (Coffee Leaf- 
miner), a minor pest of coffee in 
Br. East Africa, 15; bionomics 
of, on coffee in Porto Rico, 104; 
control of, on coffee in Uganda, 
51. 

Leucoptera seiteUa, in Switzerland. 

367. 

leucoptera, Diehaetonenra ; Blissus. 
Leucoxpis, parasite of Ho mono, cof- 
fearia in Ceylon, 540. 
leucasligma, Hemerocampa. 
LeucotaenieUa pentaspila, gen. et sp. 
n M in Anglo-Egyptian Sudan, 
208. 

LeucotaenieUa trispila, sp. n., in 
Nyasaland, 208. 

Leueotermes, Cryvtolermes erro- 
neously recorded as, in Porlo 
Rico, 391. 

Leueotermes flacipes, measures 
against on pecan in U.S.A., 227. 
Levuana iridescens (Coconut Leaf- 
Moth), control and natural ene- 
mies of, on palms in Fiji, 237. 
JAbocedrus decurrens , Hylo trapes 
amethyslinus infesting, in Cali- 
fornia, 363. 

Lichens, encouraging scalc-insects 
and mites in’ plantations in 
Ceylon, 315. 

Iv.-u*, Castnia. 

Light, emergence response of Tricho- 
gramma minutnm to, 306. 

Light Traps, use of, for attracting 
insects, 176, 186, 189, 234, 268, 
273, 294, 297, 375, 381, 391, 392; 
proportion of sexes of Lepidop- 
tera taken at, 487 ; experiments 
v^ith, * |or detecting tobacco 
beetles, 223 ; descrintions of, 294 ; 
unsuccessful* against Crambid 
moths, 63 ; objections to use of, 
aB a means of controlling insect 
pests in Canada) 257. 


ligneua, Hyhimpea . 
lignteola, Cynips. 
ligustici, OHorrhynchus. 
ligustn, Siphocoryne ; Sphinx, 
Liqustmm (see Privet). 

IAgustrum amure use (Amur Privet) 
FhiUraea elegantaria on, in Lout! 
siana, 45. 

Ligvstrvm ibota (Chinese Privet) 
new Apliid on, in Japan, 547, 
Ligyrus rugiesps (Rough -headed 
Corn-stalk Beetle), bionomics and 
control of, on maize in TJ.S K 
484. 

Liqyrus ttmulosus, experimentally 
infected with Metarrhizium ani- 
sopliae in Porto Rico, 378. 

Lilac, food- plant of Lepidosaphes 
vbni, in Br. Coluir.Dia, 361; 
Auktcaspis pentagona on, in 
Italy, 143 ; pests of, in Sweden 
146, 149, 150, 286. 

Lily, Easter, Pyenoscelis surina- 
mensis on, in greenhouses in 
Connecticut, 460. 

Lima Beans (see Phaseolus lunolns). 
Lima-bean Blotch-miner (see Agro- 
myza inaequalis). 

Lima-bcan Worm (see Nacokia 
indicaia). 

Umaeina, Erioeampoides [Caliroa, 
Eriocampa). 
limbatus, Norius. 

Lime [Citrus), pests of, in West 
Indies, 33, 187, 210, 377, 516, 
517 ; scale-insects on, in Sey- 
chelles, 376 ; Lepidosaphes beckii 
intercepted on, in California, 
137, 525. 

Lime ( Tilia ) (Linden), food-plant 
of Halisidota earyae in Canada, 
122 ; Eriophyes tiliae on, in 
Italy, 144; pests of, in Sweden, 


146, 148. 

Lime, in sprays against Aphids and 
Coccids, 99, 141, 144, 145; for 
protecting stored grain and beans, 
270, 337^ 457; and clay, as a 
repellent dressing for bark- 
beetles, 436 ; for protecting coco- 
nuts from Melit-omma insulare, 
68; for protecting tea against 
Tetranychus bwculatus, 474; ex- 
periments with, against Xyleborun 
Jomicalus, 434 ; experiments 
with, against vine-moths, 73; 
against orchard pests, 60, 162 , 
169, 226, 228, 231, 331, 341, 370, 
383, 425, 432, 440, 442, 452, 464 , 
499, 511 ; as a dusting powd«r, 
31, 60, 74, 99, 228, 230, 341 , 268 , 
319, 338, 394, 395, 412, 439, 442 , 
454, 459, 508, 509; «» » ® 
disinfectant, 119, 138, 139, , 

843; formulae containing, l^, 
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169, 226, 229, 281, 300, 331, 401, 
414, ! in Bordeaux mixture, 71 ; 
and calcium arsenate, 162, 198, 
329, 330, 881, 370, 491 ; ill 
preparation of calcium poly- 
sulphide sprays, 501 ; and cop- 
per sulphate. 401, 408; and 
lead arsenate, 169, 226, 229, 281, 
388, 452, 464, 473, 499; and 
naphthaline, 508 ; and paraffin, 
144, 145; and Paris green, 31, 
81, 122, 241, 895, 412, 439, 440 ; 
and sodium arsenate, 401, 414 ; 
and sulphur, 394 ; as a carrier for 
tobacco dust, 99, 230, 268 ; 
and line arsenite, 300; pre- 
venting scorching of foliage in 
calcium arsenate sprays, 198; 
ineffective against cockroaches, 
533 ; ineffective against Laehno- 

? u, 81 ; ineffective against 
ieris rarme, 201. 

Lime Arsenate (see Calcium ar- 
senate). 

Lime-Casein, formula for, as a 
spreader for lead arsenate sprays, 
200 . 

Lime-Sulphur, 370, 426; against 
Aphids and Coccids. 229, 237, 
246, 400, 415, 497, 544; against 
Aphid eggs. 111, 112; against. 
Ceddomyids on olives. 531 ; 
against citrus pests, 112, 217, 
450, 486 ; against cutworms, 
408; against mites, 6, 66, 70, 
449; against orchard pests, 11, 
53, 54, 98, 98, 122, 162, 165, 196, 
230, 248, 248, 267, 300, 340, 
341, 369, 870, 400, 415, 448, 459, 
468, 497, 544, 558, 559, 560, 561 ; 
against- vino moths, 405 ; for- 
mulae for, 217, 230, 831, 378, 
449, 459, 463 ; reducing value of 
arsenicals, 362 ; and calcium 
arsenate, 61, 188, 329, 330, 331, 
338, 341, 370; reaction between 
calcium arsenates and commer- 
cial substitutes for, 338 ; and 
lead arsenate, 54, 165, 230, 299, 
300, 341 ; addition of, to nicotine- 
paraffin emulsion inadvisable, 
239; and nicotine sulphate, 112, 
122, 162, 340, 405, 415; and 
miscible oil, 450 ; more expensive 
and troublesome to prepare than 
paraffin emulsion, 391; ineffec- 
tive against Golfophtyra rolejcci, 
100 ; unsatisfactory against 
Corythwa eiKahi- 102 ; spraying 
with, dangerous to some plants, 
291 ; legislation respecting purity 
of, in Pennsylvania, 40, 
Limestone, a good diluent for dust 
sprays, 60. 

Unmeria fyallipes (see Gampoplex). 


Limothrip8 cerealium (Cereal Thrips) 
on oats in Europe and U.8.A., 
505; on grasses and cereals in 
Maryland, 34. 

Limpet Caterpillar (see Acantko- 
psyche reidi ). 

Lina aeneum (see Melasoma). 

Linden (see Lime, Tilia). 

Lindesonium caridei-, establishment 
of, in Argentina against Oeceticus 
platensis, 316. 

linearis, AUmaria ; Hypophloeus ; 

Riptortus. 

Uneaia, Buprestis. 
lineatella, Anarsia. 
lineaticollis , Antestia. 
lineatum , Rhagium ; Trypodendron. 
lineatus, Agnates ; Pkilaenus ; Si- 
tones ( Sitona ) ; Xyloterus. 
lineola, Colydium ; GaleruceUa ( Ga - 
leruca). 

I linseed, Agrotis ypsilon on, in 
India, 182 ; Eeliothis obsolete on, 
in Nyasaland, 70. 

Linseed Oil, for treating timber 
against boring beetles, 390; in 
banding formula against Gheima- 
tobia brumata , 470 ; in mixture 
for painting apple-trees against 
Eriosoma lani-gerum, 471; and 
nicotine oleate, spraying with, 
423 ; in sprays against red 
spider, 547. 

Liparis chrysorrhoea (see Nygmia 
phaeorrhoea). 

Liparis dispar (see Lymantria). 
Liparis monacha (see Lymantria). 
Liquor Cresolis Compositus, in for- 
mula for cresolated distillate 
emulsion, 215. 

Liriodendron tulipifera (Tulip Tree), 
Buprestis rufipes mining in, in 
U.S.A., 421. 

Lissonote japonica, parasite of 
rice-borers in Japan, 236. 

Lite solaneUa ( see Phthorimaea oper - 
cuklla). 

Litchi, Eemickionaspxs intercepted 
on, in California, 137 ; pests of, 

; in Ceylon, 539. 

! lithocarpae, Trkkosiphum. 

Liihocarpus uraiana, Trichosiphwn 
lithocarpae on, in Formosa, 
501. 

Lithocolletis messaniella (see Phyl- 
lorycter). 

Litocerus, on cacao in Belgian • 
Congo, 79. 

Little Hickory Aphis (s ee^MoneUia 
caryeUa). m . 

littoralis, Prodgnia (see P. litura). 
litura, Prodema. 
liturata, Pachyta. 

live Oak (see Qyercus virginiana). 
Uvida> Chrysocharis. 
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Livonia, Argyropbce variegana on 
' fruit-trees in, 172 ; Steihoconus 
obcrti predaceous on Stephanitis 
pyri in, 342. 

Lixus concavus, intercepted on rhu- 
barb in California, 137. 

Lixus vetula, on mulberry in For? 
mosa, 175. 

Lizards, destroying noxious insects, 

20, 75, 261, 334, 497. 

lobata, Sckizaspis. 

lobatus, Acantkocerus. 

Loblolly Pine (see Pinus taeda). 

Lobaphora carpinaia, parasitised by 
Dxolcogaster circumvedus in Bri- 
tain, 382. 

Lobster Caterpillar (see Stauropus 
aUemus). 

Locust, Spotted (see Autarches 
militaris). 

Locust Borer (see CyUene robiniae). 

Locust Tree (see Robinia pseuda- 
cacia). 

Locusta, CoccobaciUus ineffective 
against, 288. 

Locusta Carolina (see Dissosteira). _ 

Locusta migratoria , proposed organi- 
sation to control, in Caucasia, 

66 ; suggested use of Cocco - 
bacillus acridiorum against, in 
Turkestan, 347. 

Locusta pardalina (Brown Locust), 
bionomics and control of, in S. 
Africa, 358. 

locustae, Filaria. 

Locusticide, proposed spraying with, 
against locusts, 347. 

Locusts, campaign against, in S. 
Africa, 358,359 ; measures against, 
in Argentina, 142, 177, 316, 317, 
428; measures against, in Asia 
Minor, 341 ; measures against, 
in Bokhara, 348 ; in Canada, 

61 , 255 ; proposed organisation 
to control, in Caucasia, 66; in 
Chile, 428; natural enemies on, 
in Cyprus, 119; on citrus in 
Florida, 474; measures against 
in Br. Guiana, 335 ; food-plants ( 
of, in Dutch E. Indies, 349, 446, 
447 ; measures against, in Italy, 
443, 500; and tneir control in 
Malaya, 126; control of, in 
Philippines, 24 ; measures against, 
in Spain, 55, 273, 514 ; legis- 
lation against in Spain, 427 ; 
cost of campaign against, in 
Turkestan, 347 ; in Uganda, 52 ; 
campaign against, in Uruguay, 
556 ; use of CoccobaciUus acridio- 
rctrn against, 177, 316, 347; 
natural enemies of,«119, 317, 443, 
447. *. 

Lodge-pole Pine (see Pinus con - [ 
torta and P. munayana). 


leewi, Eriophyes . 

Loganberry, pesta of, in Britain 
424, 502, 510. 

Loganberry Beetle (Bee Bytuna 
tomentosus). 

Lonchaea aristeUa, bionomics and 
control of, in Italy, 76-77. 
Long-beaked Clover Aphis (gee 
Aphis crataegifoliae). 

Long- beaked Thistle Aphis (gee 
Aphis cardui). 

Long-leaf Pine (see Pinus palustris). 
Long Scale (see Lepidosaphes glo. 
veri). 

longicaudis, Apanteles. 
longicoUis, Odoiporus. 
longicomis, Diabrotica ; Ericydnus ; 
Lecanopsis ; Prenolepis ; Pseu- 
dococcus. 

longidentifera, Euxoa, 
longifolia, Ips . 
longildbris, Cidndela. 
longior, Tyroglyphus. 
longipenms, Eolotrichia ; Otiorrhyn- 
chus ; Straussia . 

longipes, Cyrtotrachelw ; Plagio- 
lepis. 

longiro8tri8, Ischnaspis. 
longisetosa, Tacharaia. 
longispina, MorganeUa. ( A spidiotw ) . 
longispinus , Pseudococcus (see* P. 
adonidum). 

longulus, Coccus ; Myochrous. 
Lonicera (Honeysuckle), Sipho- 
coryne xylosiei on, in Britain, 158; 
Prociphilus xylosiei on, in Sweden, 

146. 

Lonicera xylosteum (European 
Honeysuckle), pests of, in N. 
America, 257, 419. 
lophantae, Rhizdbius. 

LophocaUrres pusillus, infesting 
dried beanB in Britain, 431. 
Lophosia excisa, Bp. n., from India, 
381. 

Lophotus phaleratus, on 
Chile, 429. 


Lophyrus (see Diprion). 

, Lopidea heidemanni, sp. n., food- 
plants of, in U.S.A., 102. 

Lopidea media, sp. n. (Phlox Plant 
Bug), on Solidago rugosa in 
U.S.A., 102 ; in Maryland, 373. 

Lopidea reuteri, sp. n., onEamamelis 
virginiana in U.S.A., 102. 

Lopidea solids, sp. n., on Smx 
nigra in U.S.A., 102. 

Lopidea staphyleae, sp. n., migrating 
from Staphylea trijolia to hickory 
in U.S.A., 102. 

losbanosensis, Microcerotermes. 

Lotus , Rhopalosipkum nymphaeae 
on, in Japan, 648. 

Louisiana, control of Indomyrmx 
humilis in, 497; bionomics of 
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fiezart i in, 494; PfciL 

*roea degantaria on Ligustrwn 
amur&nse in, 45 ; Stidolobus trili- 
neatu* on cypress in, 298 ; pro- 
hibition against importation of 
currants and goose Denies into 
Canada from, 472; pests from, 
intercepted in California, 101, 
258, 450, 525. 

lounsburyi, ProspalteUa { Aspidioti - 
phagus). 

Lowland Fir (see Abies grandis). 
Lowland Purslane (see Sesuvium 
sessile). 

loxias, Aerocercops. 
loxostege ( Phlydaenodes ) stieticalis 
(Sugar-beet Web-worm), on to- 
bacco in Rumania, 7 ; note on 
life-cycle of, in U.S.A., 109. 
lubricipeda, Diacrisia ( Spilosoma ). 
Lucerne {Medkago saliva ), pests of, 
in Argentina, 428 ; Apion tri- 
folii migrating to beans from, in 
Britain, 509 ; Lachnosterna not 
harmful to, in Canada, 255 ; 
Colaspidema atrum on, in France, 
171; pests of, in India, 269, 
879 ; Colaspidema almm on, 
in Spain, 55, 444 ; Eypera varia - 
bilk on, in Sweden, 148 ; Hypera 
variabUis on, in Turkestan, 346 ; 
pests of, in U.S.A., 139, 268, 304, 
839, 340, 389, 413, 484. 

Lucerne Caterpillar (see Colias 
eledra). 
hiduosa, Elis, 
luduosana, Eucosma. 
hduosu8 t Psammochares. 
hdificatq, Chrysobothris, 
hdov-idmae , Macrosiphum. 

Luffa cylvndriea, H adieus minutus 
on, in tl|d Pescadores, 503. 
hminosus, Pyrophorus. 
hnata, Chilomenes. 

Irnatus, Promecop8. 

Luperina lestace o, damaging pas- 
tures in Sweden, 148. 

Luperus flavipes , on apples and 
plums in Norway, 285. 

Lupin, Corythuca distineta on, in 
U.S.A., 493. 

Lupinus alfrus, Bruchus obtedus 
infesting, in Italy, 468. 
foridula, Aletia. 
hridus , Dieyphus. 

hteomarginrtus, Pachymerus {Car- 
yoborw). 

hteola, GaleruceUa {Qaleruca). 
hzonensis, Eulermes [Hospitdi- 
termes). 

hizoniea, Case a. 

Luzula, Luzulaspis luzidae on, in 
Britain, 59. 

lusulaey food-plants of, 
in Bnf&in, 59. 


Lyeia robust a, food-plants of, in 
Japan, 95. 

LycidoceriB mimeticus, on poffee in 
the Belgian Congo and Uganda, 
51, 332. 

Lycidoeoris modestus, sp. n., on 
cinchona in the Belgian Congo, 
332, 

Lycidoeoris thoracicus, sp. n., in the 
Belgian Congo, 332. 

Lydopersioum esculentum {see 
Tomato). 

Lycophotia margaritosa (Validated 
Cutworm), plants avoided by in 
Br. Columbia, 24 ; bionomics and 
control of, in U.S.A., 14, 140, 247. 

Lycosa rapida, parasite of Chrysom- 
phalus dictyospermi pinnulifera 
in Italy, 9. 

lydus brunneus (Furniture Beetle), 
measures against, in Australia, 

390. 

Lyda flaviventris (see Neurotoma). 

Lyda hypotrophka (see Cephalgia 
abietis). 

Lyda inrnida, on roses in France, 
470. 

Lyda pyri (see Neurotoma jlavi- 
ventris). 

Lygaeonemalm compressicomis, on 
aspen in Sweden, 151. 

Lygaeonematus erichsoni (Large 
Larch Sawfly), introduction of 
Mesoleius ienthredinis into Cana- 
da against, 84; iu forests in 
Norway, 283 ; on larch in Sweden, 
150; damage done by, in U.S. A., 
521. 

Lygaeonematus lands, on larch in 
Sweden, 151. 

Lygaeonematus saxeseni , on spruce 
in Sweden, 150. 

Lygidea mendax (False Apple Red 
Bug), measures against, on apples 
in Connecticut, 459. 

Lyaoeerus, parasite of Aphids in 
Britain, 276 ; parasite of Macro- 
siphum solanifolii in Ohio, 455. 

Lygus, revision of N. American 
species of, 233; food-plants of, 
in Sweden, 145 ; food-plants of, 
in Switzerland, 368. 

Lygus communis var. norascofiensw, 
on apples and pears in N . America, 
224, 558, 559, 560. 

Lygus invitus, on apples and pears 
in N. America, 234. 

Lygus pabulinus , on potatoes in 
Britain, 508 ; on Chrysanthemum 
vndicum in Sweden, 145? 

Lygus pralensis (Tarnisned Plant 
Bug), on apples ip Britain, 278, 
279 ; on Chrysanthemum indicum 
in Sweden, 145 ; bionomics and 
control of, in tj.S-A., 26, 07, 234. 
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Lygus prtUcnsis var. campestris, on 
potatoes in Britain, 508 ; on 
Chrysanthemum indicum in 
Sweden, 145. 

Lymantria dispar (Gipsy Moth), 
colonisation of Compsilura con- 
cinnata against, in Canada, 82; 
in Europe, 521 ; on roses in 
France, 470 ; notes on, in Japan, 
176, 504; legislation against, in 
Maine, 88 ; bionomics of, in 
Spain, 55, 113, 414 ; on birch in 
Sweden, 148 ; bionomics and 
control of, in U.S.A., 16, 26, 178, 
225, 458, 512, 513, 521, 553; 
intercepted in U.S.A., 205 ; dis- 
seminating white-pine blister- 
rust, 225 ; new bacterial disease 
of, 568 ; experiments with poly- 
hedral disease and, 567. 

Lymantria monacha (Nun Moth), in 
Austria, 127, 405 ; in European 
forests, 521 ; food-plants of, in 
Germany, 405 ; in forests in 
Norway and Sweden, 89, 148, 
283. 

Lymantria mathura, bionomics and 
control of, in forests and orchards 
in Japan, 504. 

Lymexylon sericeum, in forests in 
U.S.A., 522. 

Ivncea, Chrysis ( Tetrachrysi $). 

Lyonetia clerkella, on apples in 
Norway and Sweden, 150, 285; 
in Switzerland, 367. 

lyropida , Chaitophorus. 

Lysia cognataria, Paracalocoris 
hawleyi predaceous on, in U.S.A., 
109. 

Lysol, against Eurydema oleraceum, 
5 ; temperature required for 
destroying pests of stored beans 
with, 383 ; and tobacco extract, 
against asparagus beetles, 409. 


M. 

Macaranga, food-plant of Heliothis 
obsoleta in Sumatra, 271. 

machaeralis, Pyrausta. 

macilerUa, Leptalia. 

Maclura aurantiaca, seeds of, 
attacked by Ophonus ruficornis 
in France, 96. 

Macraspis Utradadyla , destroyed 
by woodpeckers in Jamaica, 530. 

Maori’s Machine, for disinfecting 
cotton seed, 43. 

Macrobasxs unicolor (Ash-grey 
Blister Beetle), on cabbages in 
Quebec, 61. « 

Macraeentrus, parasite of Cydia 
molesta and C. pomonella in 
G.8.A., 369, 374. 


Macroeentrus abdominalis, probably 
a jjarasite^of Rhyacionia minelfo 

Macroeentrus delicatus, parasite of 
Acrobasis ndnddla m USA 
169. 

Macrocentru8 thoracicus, parasite 
of Argyroploce variegcma in Italy 
173. 

Macrodadylus subspinosus (Rose 
Chafer), character of soil influen- 
cing attack of, in Br. Columbia 
23 ; measures against, in U S A ’ 
198. ’’ 

Macromphalia dedecora , parasites 
of, in Chile, 428. 

Macrosiphum absinthi, on Artemisia 
vulgaris indica , in Japan, 547. 

Macrosiphum cereaLe (see M. g ra n- 
arium). J 

Macrosiphum creelii, on lucerne in 
U.S.A., 413. 

Macrosiphum dahliafolii, sp. n., 
on dahlias in Uganda, 209. 

Macrosiphum friqidae , on Artemisia 
in Br. Columbia, 361. 

Macrosiphum granarium (Grain 
Aphis), on cereals in Britain, 508 ; 
on rice in Japan, 547 ; on cereals 
in Norway and Sweden, 146, 
284; alternative food-plants of, 
in U.S.A., 417. 

Macrosiphum hagi t sp. n., on Let- 
pedeza bicolor in Japan, 547. 

Macrosvphrlm ibotum, sp. n., on 
Ligustrum ibota in Japan, 547. 

Macrosiphum ittinoisense (Grape- 
vine Aphis), bionomics of, on 
Viburnum and vines in U.S.A., 
31, 213, 417. 

Macrosiphum ludovidmae, on Arte- 
misia ludovidana in Br. Columbia, 
367. 

Macrosiphum nipponicum, sp. n., 
in Japan, 547. 

Macrosiphum nishigaharae, sp. n., 
on Chrysanthemum in Japan, 547. 

Macrosiphum pisi (see Acyriho- 
siphon). 

Macrosiphum rhododendri, sp. n., 
on Rhododendron cdlifomicum in 
Oregon, 372. 

Macrosiphum rosae t on Rosa in Br. 
Columbia, 361 ; control of, on 
roses in France, 470 ; on Rosa 
midtijlora in Japan, 547 ; in 
Sweden, 146. 

Macrosiphum rosaeiformis, sp. n., 
(Punjab Rose Aphis), on roses in 
Lahore, 473. , 

Macrosiphum rubidium , destroyed 
by fowls in Britain, 58. 

Macrosiphum rudbedciae, on ooli- 
dago in Br. Columbia, 361 ; food- 
plants of, in Japan, 547. 
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Ifacrosiphum solani (see Rhopalo- 

siphum). 

M acrosiphwn solmifolii (Potato 
Aphis), bionomics and control of, 
in U.S.A., 212, 371, 417, 453, 
455, 460, 483, 545 ; experiments 
to determine the transmission of 
spinach-blight by, 453, 
Hacrosiphum Stanley i, sp. n., on 
Sambucus glauca in Br. Columbia, 
361. 

Macroswhwn tabaci , disseminating 
mosaic disease of tobacco, 545. 
j {acrosiphum urtfcae, on Urtica 
i dioica in Br. Columbia, 361. 
Macrasiphum vilicola (see M. illi- 
noisense). 

Macrotermes philippinensis (see 
Terme8). 

Macrotoma, on Acacia nilotica in 
Egypt, 50. 

11 acmtoma palmata, food-plants of, 
in Egypt, 50, 557. 
mcrotubvroulata, MyzoeaUis. 
macula, Leptcstylus ; Scymnus 
(Parasidis). 

macnlata, Ilalisidota ; Megilla. 
maculator, Itoplectis . 
maculatum, Isosoma. 

■maculdus, Chaitophorus (see Callip- 
terus ononidi a). 

maculicornis, Aphelinus ; Phyllo- 
bins. 

maculipennis, Plutclla. 
maculivenkis, Apateticus *; Bupres- 
tis ; Eutermes ; Podisus. 
maculosa, Diacrisia. 
maculosus, Monochamus. 

Madagascar, Melitomma insular e 
indigenous to, 378; beneficial 
Scolud wasps in, 301, 375, 489 ; 
importation of Sooliid wasps into 
Mauritius from, 301, 489; sug- 
gested importation of Scoliid 
wasps into Seychelles from, 375, 
376; sericulture in, 58. 

Madeira, ProspalteUa lounsburyi 
parasite of Chrysomphalus die - 
tyospermi pinnulifera in, 9. 
‘tnadidus, Steropus. 

Madras, miscellaneous pests in, 
46, 47, 474; scale-insects from, 85. 
maga, Gonatocerus. 

Magddlis armigera, parasitised by 
Dorydes uridulatus in France, 
477. 

Magddis barbicomis (Apple-stem 
Piercer), food-plants of, m U.S.A., 
205. 

Magddlis phlegmatica, on pine and 
spruce m Britain, 158. 
magnet, BdeUa ; Brachystdla ; Ida - 
cantka. 

Magnesia .high percentage of, ob- 
'ectionaole in lime, 878. 


magniceps, Chelyophora. 

magnifica, Cossula ; Hderusia. 

Magnolia, Leptcthrips mali on, in 
Florida, 505. 

Magnolia conspicua, new Aphid on, 
in Japan, 548. 

Magnolia grandiflora, Aspidiotus 
subsimilis anonae on, in Cuba, 
482. 

Magnolia kobus, new Aphid on, in 
Japan, 548. 

Magnolia Scale (see Eulecanium 
magnoliarum). 

magnoliae, Calaphis ; Rhopalosi- 
phum. 

magnoliarum, Eulecanium. 

Magpie, a noxious bird in France, 
320. 

Maguay, Orydes rhinoceros on, in 
Texas, 268. 

Mahd, scale- insects introduced into 
Seychelles on coconuts from, 68. 

Mahogany, Anobium boring in, 
in Australia, 390; attacked by 
Pyralid caterpillars in Dutch 
E. Indies, 447 ; attacked by 
Hppsipyla grandella in St. Lucia, 
517. 

Maiden-hair Fem, CaHopistria flori- 
densis on, in New York, 451. 

maidiradicis, Aphis. 

maidis, Aphis ; Peregrinus ; Sphen- 
ophoms. 

Maine, food-plants of Aphis pseudo * 
avenae iu, 243 ; control of pests 
of apple in, 488 ; measures 
against gipsy and brown -tail 
moths in, 178; froghoppers and 
their control in, 11 ; beneficial 
Syrphidsin, 241 ; laws relating to 
agriculture in, 88. 

Maize, measures against Busseola 
fusca on, in S. Africa, 360 ; 
measures against pests of, in 
Australia, 81, 336 ; pests of, 
iu Canada, 29, 241, 255 ; pests 
intercepted on, in California, 29, 
101 ; not attacked by Phytometra 
californica in Br. Columbia, 24; 
bionomics of Phytomyza infesting 
in Fiji, 475; locusts on, in Br. 
Guiana, 31, 336; pests of, in 
Hawaii, 552 ; Pyrausta nubilalis, 
on, in Hungary, 407; pests of, 
in India, 123, 182; pests of, 
in Dutch E. Indies, 228, 224, 271 ; 
B ruckus obtectu8 on, 'in Italy, 
469; food-plant of* Prodenia 
lilura in Philippines, 37^; pests 
of, and their control,, in Wjest 
Indies, 38, J21, 211, 250, 274, 
296, 306, 307; •pests of, in 
Rhodesia, 153, 239, 337, *338 ; 
pests of, in Syeden, 148, 149; 
pests of, and their control, in 
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U.S.A., 20, 137, 194, 207, 221, 
280, 340, 373, 451, 479, 481, 484, 
489, 493, 505, 554; Chilo sup- 
pressalis on, in Zanzibar, 128; 
as a trap-crop, 81, 250 ; selection 
of varieties of, resistant to Helio- 
thi s obsolete, 137 ; machine for 
disinfecting, 43 ; in poison-baits 
for cockroaches, 81. 

Maize, Stored, measures against 
pests of, in Kentucky, 466 ; 
Catendra oryzae infesting, in Sey- 
chelles, 377 ; measures against 
pests of, in New South Wales, 
337; meal, a good carrier for 
dust sprays, 214. 

Maize Beetle (see Heteronychus 
mashunus). 

Maize Bill Bug (see Sphenophorus 
maidis). 

Maize Moth (see Pyramid nubilaUs). 

Maize Plant Aphis (see Aphis 
maidis). 

Maize Root Aphis (see Aphis maidi - 
radiois). 

Maize Stalk-borer (see Bmseola 
fusca). 

major , Tricholyga ; Scolytus. 

majoriam . , Chrysockarodcs. 

Makabou Banana, possibly less 
susceptible to Cosmopolites sordid 
dus than plantain in St. Lucia, 
515. 

makiella, Pachyrhina. 

malabaricus, Phassus. 

malabathricum , Melastoma. 

Malachra capiteta (Wild Okra), 
eradication of, against Dysdercus 
delauneyi in West Indies, 249. 

Malacosoma , on stone-fruits in Cali- 
fornia, 450. 

Malacosoma americana (Apple Tent 
Caterpillar), bionomics and con- 
trol of, in U.S.A., 109, 451, 458, 
493. 

Malacosoma castrensis , on rasp- 
berries in Sweden, 148. 

Malacosoma disstria (Forest Tent 
Caterpillar), parasitised by 
Dibrachys clisiocampae in U.S.A., 
482. 

Malacosoma erosa (Western Forest 
Tent Caterpillar), not attacking 
pears in Br. Columbia, 24. 

Malacosoma neustria (Lackey Moth), 
natural enemies of, in Britain, 
57, 382 ^intercepted in Connecti- 
cut, 458; on roses in France, 
470 ; in Sweden, 148. 

malacus, Amblyteles. 

mdtetensis, Cdloterme « (Neotermes). 

Malaya, coconfit pests in, 70, 528 ; 
cultivation of Liberian coffee in, 
33 ; locusts anA theiT control in, 
126; relation of insects to 


Usttdina zonata infesting rubber 
in, 277. 

mdlefaciens, Pogonomyrmex barbatus, 
malenotti, Khinoencyrtus. 
mal\, Aphis (see A. pomi) ; Atracto - 
tomus ; Caligonus ; Empoasca-, 
Leptothrips ; Psylla ; Scolylus 
(Eccoptogaster). 

Malic Acid, toxic value of, against 
insects, 66. 
malifoliae , Aphis. 
maHneMus, Uyponomeuta. 
maUnum, Erineum. 
malinus, EpUrimerus ; Eriophyes. 
Mallow, Chinese (see Hibiscus sinen- 
sis). 

Mallow, Rose (see Hibiscus mos- 
cheutos). 

Mallow, Swamp (see Hibiscus nm- 
cheutos). 

Mallow Caterpillar (see Anomis 
erosa). 

Malus, Mdlaco8oma neusiria inter- 
cepted on, in Connecticut, 458; 
(see Apple). 
malus, Hemisarcoptes. 

Malva , Aphis malvoides on, in 
Lahore, 178. 
malveUa, Pectinophora. 

Malvestrum, Aphis malvoides on, 
in Lahore, 473. 
malvoides, Aphis. 

Mamestra brassieae (see Barathra). 
Mamestra gleracea (see Polia). 
Mamestra picte (see Ceramica). 
mamillo8tL8, StetJioconus. 

M ammea americana (Mammee Ap- 
ple), use of leaves of, for pro- 
tecting seedlings from mole- 
crickets in the West Indies, 297 ; 
food-plant of Heliothrips rubro • 
cindus, in Grenada, 496. 

Man, attacked by Oecophylla smar- 
agdina in Dutch E. Indies, 343, 
350 ; Pediculoide8 ventricosus pro- 
ducing dermatitis in, in Italy, 
469 ; effect of urticating hairs of 
Euproctis fiava on, in Japan, 
176. 


mancus, Agnotes. 

Mandarin Orange (Citrus nobms), 
Ceratitis capiteta on, in N. Africa, 
39; Dacus passiflorm on, ^ 
Fiji, 287; pests of, in France, 
488 ; pests of, in Gold Coast, 
133; Ceratitis capitata on, m 
Zanzibar, 276. 

mandarin a, Bombyx ; TAenpftwfl. 
Mangel, pests of, in Britain, 

509. 

Mangifera , Hetepeltis on, in Java, 


233, 

Mangifera indica (see Mango). 
mangiferae, Coccus 
Sternochetus . 
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Mango (Mangifera indica), Chry- 
s omphalus dictyospermi on, m 
g. Africa, 357 ; Ceratitis capitata 
on, in Hawaii, 187; pests of, in 
India, 124, 322, 522; pests of, in 
West Indies, 33, 322, 498; pests 
of, in Mauritius, 141; Phycitids 
intercepted in seeds of, in Porto 
Kico, 485; scale-insects on. in 
Seychelles, 377; scale-insects on, 
in'the Tropios, 86; pests of, 
iu Uganda, 52; thrips on, in 
US. A., 505; pests intercepted 
on, in U.S.A., 29, 208, 252. 

Mango Fruit-fly (see Dams ferru- 
ginous). 

Mango Weevil (see Sternochetus 
num/iferae). ' 
vumicatus, Chirothnps. 

Manihot glaiiovii (Ceara Rubber), 
Aspidiotus deelmcUyr on, in 
Uganda, 86. 

Manihot ulilissima (see Cassava). 
manihot, Cecidomyia. 

Manila, beneficial insects imported 
into Hawaii from, 127; pests from, 
intercepted in Hawaii, 476, 618. 
manilac, Scolia. 

Maniltoa qemmvpara, not attacked 
by Aorocercops cramereUa in Java, 
232. 

manipularii, Gosmopteryx. 

Manitoba, bionomics and control 
of Lachnostema in, 363-365. 
meant, Chionmpis. 
mannsfieldi, Bps. 

Maplo (Acer), pests of, in Canada, 
361, 364; pests of, in Norway 
and Sweden, 148, 149, 284 ; pests 
of, in U.S.A., 389, 396, 457. 
Maple, Manitoba, food-plant of 
Balisidota maculata in Canada, 
122 . 

Maple, Norway (see Acer plata- 
noides). 

Maple, Red (see Acer 
Maple Leaf-stem Borer (see Caula- 
camjm acericaulie). 
marabitrmos, Coptotermee. 

Marmmia kifwwaJfe, on rice in 
Ceylon, 539. 
marcs, Bibio. 

margaUmlriata, SeUmorpha. 
margaritosa, Lycophotia (Pcndromd). 
Margarodes vitiwm, in Chile, 429. 
marjinofis, Orthotylus. 
marginata, Epicauta', Eoplopleura 
(see E. helena), 

marjinafus, Dv&cogatter ; Eugnam- 
piut, 

tnargiscuteUum, Bavanucia. 
Markhamia platycaiyx, Stictococcut 
midlispinosw on, in Uganda, 86. 
M armor a/rbutieUay on -iT&utus in 
Massachusetts, 21, 


Marmara eloteUa, mining in apple 
twigs in U.S.A., 21, 41TO. 

Marmara fidgidcUa, mining in oak 
and chestnut in Massachusetts, 21. 
Marmara quilandineUa, on Guilan- 
dia bonduceUa in Massachusetts, 
21 . 

Marmora opuntieUa, on Opuntia in 
Massachusetts, 21. 

Marmara salideUa, mining in wil- 
low in Massachusetts, 21. 

Marmara smilaci.yeUa, on smilax in 
Massachuse ts, 21 . 

Marmora Gall, use of, for medicine 
in America, 244. 
marmorata , Diestrammena. 
maroccanus , Pociostawrus {Staurono- 
tus). 

marshalli, Physoihrips. 

Martin, a beneficial bird in Britain, 
478. 

marutae, Aphis (see A. helichrysi). 
Maryland, bionomics and control of 
Gydia molesia in, 369 ; mis- 
cellaneous pests in, 373; list 
of Thysanoptera of, 34. 
mashunus, Eeteronychus . 
maskeUi, Morganella. 

Massachusetts, miscellaneous pests 
in, 21, 25, 205, 373; measures 
against Tetranychus tel-arms in, 
547 ; pests from, intercepted in 
California, 450, 525. 

Massepha absolutalis, on bamboo 
in India, 124. 

Mathiola incana , Psylliodcs chry- 
soccphala on, in Germany, 344. 
mathiolae, Aphis, 
malhiolellae, Aphis. 
mathvra r Lymantria. 

Matsouchis’ (Planta’s) Machine, for 
disinfecting cotton seed, 43. 
matsumurae, Chrysapa, 
viauritanicus , Tenebroidcs ( Trogo - 
sita). 

Mauritius, miscellaneous pests in, 
141 ; Metarrhizium anisopliae 
infesting Phytalus smithi in, 378 ; 
sugar-cane pests in, 141, 801, 
878, 393; pests of tobacco in, 
524 ; habits of parasites of hard- 
back grubs in, 489 ; importation 
of Scoliid wasps from Madagascar 
into, 301 ; pests from, inter- 
cepted in the Philippines, 25. 
Mauritius Beans, ineffective as a 
cover-crop against • sugar-cane 
beetles, 527. 

maxivwunczi, Calosoma. * 

May Beetles (see Lachno&ema),' 
maydis, SiphS. # 

Mayetwla destructor (Hessian Fly), 
on wheat in Britain, 508; in 
Canada, 84 ; * bionomics of, in 
Eussia, 132; bionomics and 
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control of, on cereals in U.S.A., 
1, 14, 127, 170, 244, 290, 303, 
304, 365, 479, 525, 527 ; proposed 
legislation against, in U.S.A., 

1 ; date for sowing wheat to 
avoid, 525, 527. 

maynei. Systoles ; Tragocephala. 

Meadow Fescue, Aphis pseudoavenae 
on, in Maine, 243. 

Meadow Foxtail Grass, spread of 
Oligotropus alopecuri on, in New 
Zealand, 535. 

Meadow Froghopper (see Philaenus 
spumarius ). 

Meal Beetle (see Tenebroides mauri * 
tamicus). 

Mealy-bugs, ants associated with, 
in Grenada, 497 ; (see Pseudo- 
coccus). 

Mealy Plum Aphis (see Eyalopterus 
arundinis ). 

Mccas inornata, in Eelianthus in 
California, 528. 

Mecklenburg, bionomics and con- 
trol of Euxoa segetum in, 444. 

media, Lopidea. 

mediator , Microdus ; Microplitis. 

medicaginis, Aphis ; Habrocyius. 

Medicago saliva (see Lucerne). 

Medical Zoology, importance of, 
to human welfare, 433. 

Medicine, insect galls used in pre- 
paration of, 244. 

medinalis, Cnaphalacrocis. 

McdiniUa magnifica, Pseudococcus 
intercepted on, in California, 29. 

mediosquamosa, Euproctis. 

meditabunda, Edessa . 

Mediterranean Flour Moth (see 
Ephestia JcuhnieUa). 

Mediterranean Fruit-fly (see Cera- 
titis capitata). 

Medlar (Mespilvs germanica), Argy - 
roploce variegana on, in Italy, 
173; Magdalis barbicomis on, 
in U.S.A., 205. 

Medlar, Japanese, Stephanitis pyri 
on, in Italy, 143, 

Megacoelum strajnbneum, bionomics 
of, on Andr&pogon sorghum in 
Madras, 46. 

Meg atopy ge opercularis , on citrus in 
Florida, 474. 

Megaquiscalua major macrourus, 
destroying Pilocrocis tripuncUda 
in Porto Kico, 82. 

Megastigmus, on conifers in Britain, 
158 ; in spruce seeds in Germany, 
91 ; infesting seeds of conifers 
in . JapibLj 403. 

Megastigmus abietis, sp. n., in spruce 
seeds in Austria, 407, 

Megastigmus aeuleatus, sp. n., 
infesting seeds of conifers in 
Japan, 403. * 


Megastigmus amelanchieris, sp. a. 
infesting seeds of Amelanehiet 
canadensis in U.S.A., 649. 

Megastigmus baUestrerii, measures 
against, on Pistacia in Sicily, 488. 

Megastigmus cryptomeriae , sp. n 
in conifers in Japan, 403. ’ 

Megastigmus inarriwrae , sp. n., i n 
conifers in Japan, 403. 

Megastigmus piceae, sp. n., in fi r 
seeds in Austria, 407. 

Megastigmus strobilobius , M. abietis 
a distinct species from, 407. 

Megastigmus thuyopsis , sp. n. f ^ 
Thuyopsis dola.br ala in Japan 
403. 

Megastigmus wachtli , sp. n., in 
cypress seeds in Austria, 407. 

MegiUa maculata, predaceous on 
Aphids in Canada, 330; pre- 
daceous on Macrosiphum, solani- 
folii in Ohio, 458; predaceous 
on Crioceris asparagi in U.S.A, 
215. 


Megobrium edwardsi , on oak in 
California, 397. 
megymeni, Tetracnemella. 
Megymenum insulare, parasitised 
by Tetracnemella megymeni in 
Australia, 387. 

Meigenia floralis, parasite of Colas- 
pidema atrwm and Crioceris 
asparagi in France, 171. 
melanarius, Pterostichus. 
Melanauster chinensis, a minor pest 
of mulberry in Formosa, 175. 
Melanchra composite,, bionomics of, 
in New Zealand, 535. 

Melanitis leda , on sugar-cane in 
Queensland, 139. 
melanocephala, Phyto ; Theronia\ 
meUmocephalum , Tapinoma. 
melanogaster. Drosophila, 
melanopa, Lema . 

Melanophila caUfornica, sp. n., 
on pine and spruce in California. 


i66. . 

elanophila pini-edulis, in Ptnus 
eduli # in Arizona, 307. 
elanovlus, bionomics and control 
of, on cereals in U.S.A., 14, 140. 
danopWs anguetipennix, in Cana- 
da, 368. 

elanoplw atlantis (Lesser Migra- 
tory Locost), in Canada, 61, 363 ; 
bionomics and control of, - n 
U.S.A., 221, 289, 840, 546, 555- 
elanop bus bi vittahu (Two-stuped 
Locust), in Canada 61, 363 , 
bionomics and control of, “ 
U.S.A., 221, 289, 340, 545, 563. 
elanoplus differentials (Differen- 

tial Grasshopper), bionomics and 

control of, in U.S.A., 247, ' 

817, 840, 545. 
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M eUvMviu8 femur-rubrum (Red-leg- 
ged Locust), in Quebeo, 81 ; 
bionomics and control of, in 
U.S.A., 288, 289, 340, 545; im- 
munity principles in, 437. 

Melanojdus packardi , in Canada, 
363. 

Melmophis spretus, eggs of, de- 
stroyed by Fpicauta vittata, 817. 

mlanopu** Diamomorpha. 

mUnosticta, Mvresa. 

Melanoxmthermm salicis, on wil- 
lows in Britain, 41. 

Melanoxantherium. smithiae, on 
Popidm in Br. Columbia, 361. 

melanura, Leptura ; Plerolophia. 

Mclaphis (Aphis) chvnensis (Chinese 
Gall Aphis), bionomics of, on 
B bus semialata in China, 45. 

Melaphis th&is, on Bhus glabra in 

• America, 45. 

Melasoma aemvm, on alders in 
Norway, 284. 

Melasoma iviermptum, parasitised 
by ScUzonotus sieboldi in U.S.A., 
551. 

Melasoma popul/i, parasitised by 
Schizonotus sieboldi in U.S.A., 


551. 

Melastoma malabathricuin, food- 
plant of Helopeltis in Java, 
232, 233. 

meleagris, Notobitus. 

meles, Eypera (Phytonomus). 

HeUana diffusa , percentage of 
males of, taken at light-traps in 
U.SA., 487. 

Melica bulbosa , Forda formicaria on, 
in Colorado, 566. 

melicerta, Ophiusa (see Achaea 
jarnta). 

Heligethes aeneus , measures against, 
on cruciferous plants in Germany, 
344 ; on cabbage in Holland, 37 ; 
bionomics and control of, in 
Sweden, 93, 147. 

melinus, V ra/notes. 


Meliola (see Sooty Mould). 

Melmoblaptes rufovenalis, on co* 
conut in Dutch E. Indies, 350. 

mditaeae , Eemiteles (see#. teneUus). 

Melitomna insulare, measures 
against, on coconuts in Seychelles, 
68, 376. 

Melittia eurytion, in Trichosanthes 
dipica in India, 124. 

Melittia satyri/niformis (Squash Vine 
Borer), measures against, in Mis- 
souri, 127. 

toelloTiella, Galleria. 

Melobntha hippocastani, in Euro- 
pean forests, 521; notes on, in 
Holland ; 498 ; on grasses in 
h 284; in Sweden, 146. 

Helolontha mdoloniha, on mangels 
(C569) 


in Britain, 509; in European 
forests, 521 ; notes on, in Holland, 
498 ; in Sweden, 146 ; collection 
and utilisation of, in Switzerland, 
257, 367, 368. 

Melolontha vulgaris (see 31. Tnelo- 
lontha). 

Melon (Gucvmis melo), Ealtims 
minutus on, in the Pescadores, 
503; Trogophloeu8 pusiUus on, 
in Sweden, 146 ; pests of, in 
U.S.A., 127, 194, 230, 267. 

Melon Aphis (Bee Aphis gossypii). 
Melon Fly (see Dacus cucurbitae). 
Membracidae, distribution of, 
222 . 

menapia, Neophasia. 
mendax, Lygidea. 
mendosa, Dasychira. 

Menida histrio, a minor pest of 
mulberry in Formosa, 174. 
Meniu8 calceatus, on cacao in the 
Belgian Congo, 79. 

Menius parvuhis, on cacao in the 
Belgian Congo, 79. 

Menius viridiaeneus on cacao in the 
Belgian Congo, 79. 
mercator, Ophi&n. 
merceti, Signiphora. 

Mercuric Chloride, experiments 
with, against Iridomyrmex humi- 
lis, 181 ; experiments with, 
against carpet beetles, 533. 
Mercury Bichloride (Corrosive Sub- 
limate), for treating timber 
* against boring beetles, 160, 390. 
430 ; as a disinfectant for stored 
cereals, 133 ; effect of, on cotton 
pests, 252. 

merdaria , Scaiophaga. 
merdigera , Crioceris. 
merkeli, Ghrysobothris. 

Mermis (Hairworms), parasite of 

f rasshoppers in Vermont, 221 ; 

estroymg Lachnostema in Mani- 
toba, 365. 

Mermis acridiorum , parasite of 
locusts in Uruguay, 556. 

Mermis ferruginea, parasite of Lo- 
custa Carolina in Philadelphia, 
221 . 

Merodon equestris, in daffodil bulbs 
in Sweden, 150. 

Meromyza americana, bionomics of, 
in N. America, 107. 

Meromyza cerealium, on oats in 
Sweden, 150. 
meromyzae, Goelinidea. 

Merostachys dausseni mollioj, Mye- 
lobia smerintha inf eating, jn Brazil, 
189. 

mesnili, Perezk.. • 

Mesochorus confuws, hyperpar&ite 
of Diolcogaeier Icireumvedus in 
Britain, 382. 
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Mesoehorus pedoralis, hyperparaeite 
of MicroplUis vidua in Britain, 
882. 

Mesoleius excauatus , parasite of 
Eriocampoides limacina in Prance, 

564. 

Mesoleius tenthredinis, introduction 
of, into Canada, against Lygaeone- 
matus erichsoni, 84. 

Mesostenus, parasite of Cydia molesta 
in U.S X, 874. 

mesoxanthus, Apanteles. 

Mespilus germanica (see Medlar). 

Mesquite [Prosopis), CerambycidB 
in, in California, 397. 

Mesquite Bruch ua (see Bruckus 
prosopis). 

messanicUa, PhyUorycter (Litho- 
coUetis). 

messor , CcdUepbiaUes. 

messoria, Euxotu 

Mestocharomyia oophaga, sp. n ; , 
parasite of Ellipsidion peUuci- 
dwm in Australia, 387. 

Metalaptus tor quoins (see Parra* 
limns aurantii). 

metallica, Agamerion. 

Metamasim hemipterus, experi- 
mentally infested with Metar • 
rhizium anisopliae in Porto Rico, 
378. 


Metamasim sericeus (Striped Wee- 
vil), bionomics and control of, 
on coconuts etc. in West Indies, 
71, 74, 516 ; intercepted on 
sugar-cane in Porto Rico, 485. 

Metanastria hyrtaca, on cinchona 
in Dutch E. Indies, 447. 

Metarrkizium anisopliae ( Green Mus- 
cardine Fungus), infesting in- 
sects, 33, 245, 333, 334, 378, 393, 
446 ; list of insects attacked by, 
and distribution of, 378 ; experi- 
ments on the effects of, 446 ; 
suggested introduction of, into 
Br. Guiana against Tomaspis 
flavilatera, 534. 

Meteorological Conditions, effects 
of, on locusts and other pests in 
S. Africa, 248, 358 ; on LymarUria 
monacha in Austria, 127 ; on 
insect pests in Australia, 165, 
166, 269; on susceptibility of 
Merostachys to attacks of Mye- 
lobia smerintha in Brazil, 189; 
on insect peats in Britain, 154, 
156; oq insect pests in Ceylon, 
295, 435; on insect pests in 
Br. Columbia, 24 ; on treatment 
of cotton against Pedinophora 
gossypieUa in Egfpt, 71 ; on 
insect pests *in Germany, 5, 444, 
445; on fruit-fly parasitism in 
Hawaii, 167, 1&5; on insects in 
India, 46, 182, 322, 834, 835; 


on insect pests in Dutch E. 
Indies, 179, 180, 349 ; on insects 
in West Indies, 296, 496; on 
Codiodes ruber in Italy, 78 ■ 
on development of curly -leaf 
disease of beet in Mexico and 
U.S.A., 481; on susceptibility 
of tobacco to attacks of Lasio- 
derma serricome in Philippines 
183 ; on insect pests in Rhodesia* 
240, 887, 338, 489 ; on Hocus oleae 
in Spain, 272; on insect pests 
in Sweden, 89, 91, 92, 147, 148 
152, 287, _ 288 ; on Cheimatobia 
brumata in Switzerland, 368 ■ 
on insects in Turkestan, 348 
349 ; on insect pests in tJ.S.A * 
18, 67, 194, 195, 196, 218, 252* 
253, 267, 308, 309, 312, 326, 339, 
399, 413, 415, 456, 468, 483, 492 ; 
on spraying and fumigating 
13, 28, 64, 111, 157, 183, 199, 
202, 292; on efficacy of light- 
traps, 257 ; on efficacy of Cocco- 
bacillus acridiorum, 288 ; on 
Metarrkizium anisopliae , 245, 
378 ; unfavourable to Sohistocerca 
paranensis in Chile, 161; effect 
of, on bee diseases, 490. 

Meteorus, parasite of Acrobasis 
nebuleUa in U.S.A., 169. 

Meteorus communis , parasite of 
Datana integerrima in Connecti- 
cut, 457. 

Meteorus hyphantriae, parasite of 
Eypkanlria cunea in Connecticut, 

456. 

Meteorus obfuscator, hosts of, in 
France, 477. 

Meteorus versicolor, parasite of gipsy 
and brown-tail moths in Maine, 
178, 179, 511, 512. 

Methyl-eugenol, experiments in 
trapping JRhagoletis pomenella and 
other fruit-flies with, 423. 

Methylated Spirit, in mixture 
against furniture beetles, 160; 
in formula for spray against 
Eriosoma laniqenm, 412, 471. 

meticulosa, Tngonophora [Broto- 
lomia). 

meticulo8ali8y Ter ostia. 

Mexican Cotton-boll Weevil (see 


Anthonomus grandis). 
flexion, bark-beetles infesting coni- 
fers in, 263, 266, 267 ; fruit-flies 
in, 208, 518; MetarrHmm 

anisopliae infesting Tomaspis 
postica in, 378; miscellaneous 
pests in, 82, 101, 440, 462, 481, 

... * j of Tirpsr'nce oi 


’ eetinopfoyra gostyjneua ui, 

92, 544; PlatvptU »« P usl! 

aetyla introduced into 
rom, to destroy Lawtana, !*’> 
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Pseudomyrma protecting acacias 
from other insects in, 129 ; pests 
from, intercepted in California, 
29, 101, 137, 253, 294, 450, 525. 

mi, Eudidia. 

micaeea , Gortyna {Sydroecia). 

mktttbS, Dendroctonus ; Orchesia ; 
Pachyneuron (see P. siphono- 
phorae). 

Mice, damaging stored wheat in 
Australia, 11, 270; destroying 
LachnoBtema in Manitoba, 364. 

Michigan, miscellaneous insect pests 
in, 340; strawberry pests in, 
387 ; tomato peats in, 388 ; 
spraying experiments in, 340. 

microbasis , Parana. 

Microbrawn, parasite of Janus 
abbreviates in N. America, 552; 
parasite of Coleophora volckei in 
California, 100 ; parasite of 
Earias in India, 123. 

Microbraeon sanninokleae, parasite 
of Aegeria exitiosa in Arkansas, 
448. 

Microceninm, Locustid allied to, 
on oranges in St. Lucia, 5 17. 

Microcentrum relinerve , on citrns in 
Florida, 474. 

Microcera, infesting Ghrysomphalus 
didyospermi pinnulifera, 9. 

Microcerotermes losbanosensis, in 
Philippines, 184. 

Microcerotermes parvus theobromae, 

K on cacao in San Thom6, 52. 

Micrococcus, infesting white grubs 
in America, 246 ; suggested 
introduction of, into Queensland 
against Lepidiota atbohirta, 246. 

Microdus conspicuus, parasite of 
Cydia pomonella in France, 191. 

Microdus diatraeae , sp. n., parasite 
of Diatraea sacchardLis in 
Demerara, 333. 

Microdus earinoides, parasite of 
Eucosma ocellana in Quebec, 64. 

Microdus mediator , parasite of Coleo- 
phora fuscedinelte in Sweden, 94. 

Microgaster, parasite of Pieris 
bmsskae in France, 74, 142. 

Microgaster alvearius, parasite of 
Ceometrid moths in Britain, 382. 

Microgaster c onnexus, parasite of 
Ardornis c hrysorrhoea and 

Bombyx neustria in Britain, 382. 

Microgaster crassicomis, parasite of 
Eupithecia denotata in Britain, 
382. 

Microgaster globatus , parasite of 
Vanessa atalanta in Britain, 382. 

Microgaster minutes, parasite of 
Chora glabraria in Britain, 382. 

Microgaster nemorum, parasite of 
Pendrolifhus pini in Prussia. 
409, r 

(C569) 


Microgaster palaeacritae , parasite of 
canker-worms in Kansas, 546. 
micrographus, Pityophthorus. 
Microphthalma disjunda, parasite of 
Lachnostemd in N. America, 345, 
364. 568. 

Microphthalma pruinosa, parasite of 
Laehnostema in N. America, 345. 
Microplitis alaskensis, parasite of 
Phytometra calif omica in N. 
America, 210. 

Microplitis aomoriensis, parasite of 
rice-borerB in Japan, 236. 
Microplitis mediator , parasite of 
Nocfcuid larvae in Britain, 382. 
Microplitis ocellaiae, parasite of 
Sphinx in Britain, 382. 

Microplitis rurkola , sp. n., parasite 
of Anarta myrtilli in Britain, 382. 
Microplitis sordines, parasite of 
Acronyda in Britain, 382. 
Microplitis speetdbilis, parasite of 
Dyschorista jissipuncia in Britain, 
382. 

Microplitis iristis, parasite of Dian- 
thoecia in Britain, 382. 

Microplitis tuberculifera, parasite of 
Noctuid larvae in Britain, 382. 
Microplitis vidua, parasite of EucU- 
dia mi in Britain, 382. 
migratoria, Locusta ( Pachytyhis ). 
Migratory Locust (see Schistocerca 
peregrina ). 

Migratory Red Locust (see Cyrta • 
canthacris septemfasciata). 
miki, Asphondylia. 

Mildew, on vines in Britain, 144. 
militaris. Autarches ; Galotermes ; 
Sciara. 

Milkweed (see Asclepias syriaea). 
miilepundatum, Eutretosoma . 

Millet, Heliothis obsoleta on, in 
Nyasaland, 70. 

Millijlorcs verbenacia, A.spidiotus 
subsimilis anonae on, in Cuba, 

482. 

Millipedes, destroyed by starlings 
in Britain, 133; injurious to 
plants in Quebec, 63. 

Mimesa, natural enemy of Apbids in 
Holland, 136. 
mimeticus, Lycidocoris. 

Mimetu8 setulosus, in Br. Columbia, 
24. 

Mimosa, Aulacaspis pentagona on, 
in Italy, 143 ; Cryptokermes brash 
liensis on, in Mexico, 440. 
mimosarum, Lepi-dosaphes. 

Mimu8 polyglottus, destroying Aero - 
basis nebidella in U.S.A., 169. 
Mimusops elenfi, Ger^titis capitate 
in, in Hawaii, 168. 

Mineola indi-ginella, Acrobasis nebu- 
UU-a, erroneouslj recorded as, in 
U.S.A., 168. 

h2 
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Mineola vacdnii (Cranberry Fruit* 
worm), bionomics and control of, 
on cranberries in IJ.S.A., 664, 662. 

minimus, Dicyphus. 

minnira, Datana. 

Minnesota, miscellaneous insect 
pests in, 870-372; prohibition 
against importation of currants 
and gooseberries into Canada 
from, 472. 

minor, Arthvps ; Gentrobia walked ; 
ChrysomphoJm dictyospenni (see 
0 . dictyospermi pinnulifera ) ; 
Eemichionaspis ; Myelophilus. 

Mint, control of pests of, in Indiana, 
230. 

minuta, Eupsalis ; Eoplocampa ; 
Peronea ; Pulvinaria . 

minutior, Cremastogasler brcvi- 
8pvno8a , 

minutum, Trichogramma (Pentar- 
thron). 

minutus, Eutermes ; Ealticus ; 
Microg aster ; Pityokteines (Dryo- 
codes). 

MioWopis svlcicrista , parasite of 
Goleovhorafuscedinella in Sweden, 

94. 

Miresa : on oil palms in Sumatra, 67. 

Miresa meUmosticta, on TermindUa 
catappa in Zanzibar, 128. 

Mirimah, food-plant of Tachardia 
lacca in India, 613. 

Mischanius as a shelter- 

trap for Ealtica ampelophaga in 
Algeria, 142. 

Missouri, miscellaneous pests and 
their control in, 17, 126, 163 ; 
economic entomology in, 365 ; 
prohibition against importation 
of currantB and gooseberries into 
Canada from, 472, 

Mites, attacking earwigs in Britain, 
427; diseases of black currants 
due to, in Britain, 480; inter- 
cepted in California, 100, 137, 
625 ; infesting potatoes in 
Hawaii, 562 ; destroying Coccus 
c olemani in India, 322 ; on cin- 
chona and tea in Dutch £. Indies, 
350 ; attacking Scoliid wasps in 
Mauritius, 301 ; control of, on 
citrus in Porto Rico, 486 ; con- 
trol of, on citrus in Queensland, 
112 ; control of, on Hevea in 
Sumatra, 66; food-plants of, 
in Sweden, 151; bionomics and 
control of, in U.S.A., 34, 98, 252 ; 
new species of, of economic im- 
portance, in U.S.A., 22; clas- 
sification of gaU -to raiing species 
of/ 406 ; (s£e Eriophyes, Tetrany - 
chus, etc.). 

Mods jrugcdis, en sugar-cane in 
Queensland, 139. 


modesta , Pardtipta. 
modestm, Lycidocoris . 

Moecha ados la, in cacao in the 
Belgian Congo, 79. 
moesta, Prouttita {Phenice). 
Mogamia hebes, a minor pest of 
mulberry in Formosa, 174, 
Molasses, in poison-baits, 122, 163 
202, 280, 240, 268, 305, 836, 37i* 
395, 396, 415, 446 ; in sprays Ei* 
163, 198, 242, 293, 318, 415, 468 
518 ; influence of, on adhesive- 
ness of lead arsenate, 198 ; and 
glue, for trapping sawflies, 479. 
Mole-crickets, injections of carbon 
bisulphide into soil against in 
U.S.A., 12, 13 ; in St. Lucia, 
517 ; {see GryUotalpa and 8cm, 
teriscu8). 

molesta, Oydia {Laspcyresia). 
molitor, Tenebrio. 

MoUugo verticiUata (Carpet -weed), 
Nysius ericae ovipositing on in 
U.S.A., 899. 

Molothrus ater (Cow-bird), destroy, 
ing Lachnoskma in Manitoba 

864. 


Momordica charaniia, food-plant of 
Eeliothi8 ob8oleta in Sumatra. 
271. 

monacha, ApcAe ; Zymmlria 
[IAparis). 

Monaorosporium, Xyhborus feeding 
on, in Ceylon, 434. 

Monarda punctata (Horsemint), 
food-plant of Agromyza pusilla 
in U.S.A., 298. 

M onarthrop dtpus buxi (Boxwood 
Leaf-miner), on box in Switzer- 
land, 368; in U.S.A., 205, 313; 
intercepted in U.S.A., 205; ex- 
periments with molasses sprays 
against, 318. 

Monecphora bicincta, bionomics and 
control of, on grasses in Cuba, 
392. 

MoneUia c aryella (Little Hickory 
Aphis), food-plants of, in U.S.A., 
227. 

Mongoose, destroying birds and 
lizards in Grenada, 334. 

MoniezieUa bipundaia, sp. n., on 
filbert in U.S.A., 22. 

monoceros, Oryctes. 

Momchamus macub8us , in P^us 
ponder 08 a in California, 528. 

Monochcmus mulsanti var. rosen- 
imeUerit in firs in Siberia, 131. 

Monochamus mtor, in forests in 
Siberia, 131. . . 

Monotonous titHlator, in white pine 


in Connecticut, 467. , 

Monochoria hastata (Calaboa), foo * 
plant of Prodenia Uyra in 
Philippines, 379. 
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MimooraMius wspertinus, on cot- 
, ton in U.S.A., 248. 
tfcmodontomenie aereus, parasite of 
gipgy and brown-tail moths in 
Maine, 178; hyperparasite of 
A-pantelee laeteieolor in U.S.A., 
51?. , 

Mmodontomerua denltpes, parasite 
of Zygaena oedtanica in France, 
262 ; parasite of Diprion simile 
in U.S.A., 205, 460. 
jfonohammus {see Morwehamvs). 
Monmmwi, predaceous on boll- 
weevils in U.S.A., 248. 

Mononwrinm florkolu, habits of, 
in Br. Guiana, 386. 

}{ onomoriu/m phar aonts ( H ouse Ant ) , 
measures against, in houses in 
Britain, 160 ; control of, in 
houses in Connecticut, 461. 
MmopUebus corpulenta (see 
j 0ro6icha). 

Mmmia pundicoUis var. erosa, on 
beet in U.S.A., 565. 

Montana, inseot pests in, 12, 114; 
measures against grasshoppers 
in, 389. 

montana, Ochrophora. 

Monterey Pine (see Pmus radiata). 
monticola, Dendrodonus. 
monticolae, Scolytus. 

Montserrat, miscellaneous peels in, 
187; financial loss caused by 
cotton-stainers in, 187 ; success- 
ful introduction of Polistes otmu- 
larii into, 541. 

MorganeUa (Aspidiotus) longispxna, 
parasitised by Pteroptrichoides 
erhinsi in Hawaii, 352 ; on 
ois d’amande in Seychelles, 67. 
M organella maskeUi, intercepted on 
oranges in California, 137 ; on 
Per sea gratissima in San Thomd, 
384. 

mm , Bombyx { Sericaria ) ; Dia- 
erisia ; Tetraleurodes. 
morio, Syagrus. 
morivorella, Xyleborus. 

Morning Glory (see Ipomoea). 
Morocco, Eriopliyes Uaiae producing 
galls on tamarisk in, 39. 

Moms alba, food-plant of Boarmia 
sehnaria in Japan, 95; (see 
Mulberry). 

Moms alba var. japonic#, a good 
food-plant for silkworms in India, 
212 . 

Moms alba var. phMppinensis, a 
good food- plant for suk worms in 
India, 212. 

Mosaic Disease of Tobacco, spread 
by Diabrotica vittata in U.S.A., 
200; disseminated by Aphids, 
545. 

moschalm Aromia. 


mosellana, Sitodiplosis. 
moseUanm , CUnodiplosis, 

MosquiUa vastatrix, measures 
against, on cacao in Brazil, 365. 
Mosquitos, in Japan, 176; des- 
troyed by bats in Texas, 44; 
destroyed by chlorpicrin, 492. 
Moss, Truncaphis newsteadi on, 
in Britain, 170; encouraging 
scale-insects and mites in tea 
plantations in Ceylon, 315. 
Mosseri’s Fumigator, for disinfecting 
cotton seed, 42. 

Mulberry, list of pests of, in 
Formosa, 174; food-plant of 
Prodenia litura in India, 379 ; 
Bilkworms bred on, in India, 
125, 211 ; Aulacaspis pentagona 
on, in Italy, 143 ; Diplosis 
infesting, in Japan, 176; food- 
plant of silkworms in Japan, 
488, 502 ; bionomics and control 
of Diplosis quadrifaseiata on, 
in Korea, 281 ; resistance of, to 
attacks of Avlaeaspis pentagona 
in Spain, 56 ; Puhnnaria cupaniae 
imported into Jamaica from 
U.S.A., on, 86 ; (see ifonw). 
Mulberry Whitefly (see Tetraku- 
rodes mori). 

multicinctus, Hemitaxonus. 
multidigituU, Tetranychus. 
multilineaiuin, Zagrammosoma. 
mvltispinosus, Stictococcus. 
multistriatus , Scolytus {Eccopto- 
gaster). 

munakatae, Ghelonis. 

Mung Bean (see Phaseolus aureus). 
Murgantia histrionica (Harlequin 
Cabbage Bug), bionomics and 
control of, in U.S.A., 268, 300, 
565. 

murina, Hypera (Phytonomus). 

Musa , Saiseetia nigra depressa on, 
at Kew, 59; banana probably 
less susceptible to Tomarus 6ifu* 
berculatus than related species 
of, in St. Lucia, 516 ; (see 
Banana). 

if two textile (Abaca), Cosmopolites 
sordidus on, in Philippines, 25. 
Musca domestiea (House-fly), 
strength of hydrocyanic-acid gas 
required to kill, 83 ; (see House- 
flies). 

muscomm, Philoscia. 

musculus, Spermophagus (see 8. 

subfasciatus). . 

Musk Beetle (see Aromia moschaia ). 
Mussel Scale (see Lepidomphes). 
Mussidia nigrivenclla, *n cacao in 
the Belgian Congo, 79. 

Mustard, pests Gf, in Ceylon, 
I 539; peats of, in Germany, 
I 344 ; as a trap-crop for Eurydma 
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oleraceum in Germany, 5; pests 
of, in India, 124, 182, 473; 
Rhopalosiphum persicae on, in 
Japan, 548 ; as a trap-crop for 
Murgantm histrionica in Texas, 
268, 300; pests of, in U.S.A., 
209, 252, 495, 505. 
mutubilis, Crambus ; Hebps. 

Math’s Solution, spraying with, 
against Eriophyes intis, 6. 
Mycebbia divergens (Bleeding Tree 
Maggot), on shade- trees in New 
York, 451. 

Mycodiplosis packardi, ep. n., on 
Pinus strobus in U.S.A., 493. 
Myelobia smcrintha, bionomics of, 
infesting canes in Brazil, 189. 
Myebphilus minor (Pine Beetle), 
bionomics of, in forests in Britain, 
153, 158 ; in forests in Sweden, 
89, 147, 287. 

Myebphilus (Rylurgus) pinvperda 
(Pine Beetle), in Bohemia, 409 ; 
on conifers in Britain, 110, 117, 
168, 158, 258; in forests in 
Norway and Sweden, 89, 147, 
283, 287. 

Myiocera cremiodes, parasite oiLaeh- 
nostema in Manitoba, 364. 
Mylabris, note on use of the name, 

494. 

Mylabris schreiberi , destroying lo- 
cust eggs, 317. 

MyUocerus bbndus, on sugar-cane 
in India, 123. 

MyUocerus discolor, on sugar-cane 
in India, 123. 

Myochrous longubs, food- plants of, 
in Arizona, 22. 
my ops, Oberea tripunctata. 
myosotidis, Aphis (see A. helichrysi). 
Myriangium duriaei (Black Fungus), 
infesting scale-insects in Formosa, 
175 ; occasionally infesting Chio- 
naspis ctiri in St, Lucia, 616. 
Mynca gab, Lecanium capreae on, 
in Britain, 59. 

Myrklica fragans (Nutmeg), at- 
tacked Sy Coccotrypes dadyli - 
perdu in Ceylon, 639. 

Myrmebchieb ambigua ramubrum 
( Coffee- shade Ant ), associated with 
scale-insects on coffee in Porto 
Rico, 104. 

myrmeleon, Eulophonotus. 

Myrmica, destroyed by fowls in 
Britain, 57. 

Myrmica raqinodis, associated with 
Cryptosipkum arbmisiae in Bri- 
tain, 1?0. 

MyihnoihriJt (see Camponotus). 
myrtUli, Anarta 4 * 

Myrtle Coccus hesperidum on, in 
Norway, 286. 

Mysore, plant pest legislation in, 40. 


mytilaspidis, ApheUnus ; Tetranv 
c hus, 3 

Mytilaspis, parasitised by Bardylis 
a/ustraHensis in Australia, 34. ** 
Mytilaspis c asuarmae (see Lepido 
saphes), F 

Mytilaspis citricob (see Lep do 
saphes beckii ). 1 

Mytilaspis pomorum (see Lepido 
saphes uVrni), 1 

Myzaphis abietim, parasitised bv 
Pram, in Britain, 276 ; on spruce 
in Br. Columbia, 361. 

MyzocaUis capitals, sp. n<t on 
Quercus serrata in Japan, 648. 
MyzocaUis (NippocaUis) imicok 
on Caxtanea sativa in Japan, 54a’ 
MyzocaUis macrotuberciibta., sp n ' 
on quercus denlata in Japan, 648* 
Myzoides cerasi (see Myzus), 

Myzus carthmianus , gp. p, 0Q 
thistle in Britain, 212. 

My&ns ( Myzoides ) cerasi (Cherry 
Aphis), bionomics and control of 
in Canada and U.S.A., 103 121* 
213, 242, 361, 416, 44l’; bj 
Sweden, 146. 

Myzus dispar (Green Cun-ant Aphis) 
on currants and gooseberries hi 
U.S.A., 213. 

Myzus (Rhopalosiphum) persicae 
(Green Peach Aphis, Spinach 
Aphis), parasitised by JDiaeretus 
chenopodiaphidis in Hawaii, 351 ; 
on mustard in Japan, 548 ; bio- 
nomicB of, on peaches in U.8.A 
218, 413, 416, 453, 483; on 
fruit- trees in Victoria, 269. 

Myzus pterisoidss, sp. n., on ferns in 
Uganda, 209. 

Myzus ribis (Currant Aphis), biono- 
mics of, in Britain, 58, 212, 276; 
in Sweden, 146; bionomics of, 
in U.S.A., 213, 371, 417. 

Myzus rosarum , control of, on 
rosea in France, 470. 

Myzus solanina, on potatoes in 
Britain, 508. 


N. 

Nacoleia bbekburni (Coconut Leaf- 
roller), parasitised by Crevmslus 
hymeniac in Hawaii, 351. 

Nacoleia indicate (Lima-beanVYorra) 
on Phaseolus in St. Vincent, 
121 . 

Nacoleia odasema (Scab Moth), 
protection of bananas from, in 
Fiji, 237, 

naevano, Rhopobota ( Eudemis , 

Qrapholitha). 

nana, Trbhogrdmmatoidea. 

nanana, Enarmonia ( Grapholiiha ). 

nanefla, Recurvarb. 
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mnus,Op»f- . 

Naphtha, for destroying locusts, 
142. 

Naphthaline, experiments with, 
against carpet beetles, 533; for 
destroying clothes moths, 48 ; 
use of, against white grubs, 345 ; 
as a repellent for mole- crickets, 
297 * for preserving timber from 
insects, 160, 430 ; and lime, for 
protecting cabbages against Phor- 
bia fyramcae, 508. 
napi, Pi*™- ™ 

Napomyza chrysmthemi (see Phy- 
tomyza). , 

Narcissus, Emerus stnyatw in bulbs 
of, in N. America, 129 ; mites 
intercepted on, in Porto Rico, 
485. • „ 

Narcissus Bulb Fly (see Ewnerus 

strigatu8). ■ 

Narrow-leafed Cottonwood (see 
PopuUis angustifoUa). 
nassaius, OrthotyUis (see 0. mar- 
ainalis)- 

nasutus, Ekinotermes. 

Natal, measures against Chalwdes 
junodi on wattle in, 360. 
navdk, Triboliwn. 
neavei, Ptiloniola. t 
Nebraska, new Tachimd parasite 
of Eleodes in, 549. 
n ebris, Papaipen 
nebritana , Gydia , 
nebulalm, Larentia- 
nebuldla, Acroboais. 
nebulosa, Cassida. 
nebulosus, Pseudohylesinus. 

Neerobia rufipes , infesting copra in 
Ceylon, 539 ; occasionally infect- 
ing food in Connecticut, 457 ; 
in stored copra in Seychelles, 
68, 376 ; in stored copra in 
Zanzibar, 128. 

Nectarine, Gydia molesta on in 
U.S.A., 373. 

Eectarosiphum rubicola, on Eubus 
in Br. Columbia, 361. 

Nectria, infesting scale- insects, 9, 
86. 

Nedria coccophila, infesting scale- 
insects in Formosa, 175. 
Eecydalis laevicollis, on tan-bark 
oak in California, 397. 
negundinis, Ghaitophorus. 


Ncmaiospora, infesting oranges 
the West Indies, 341. 

Nemaius, on pears in Norway, 288 
Nematus appendiculatus (see Pm(i 


Eematw coendeoearpa (see 
cocneme). 

Nematus ericksoni (see Lygae 
malm). 


Nematus ribesii (see Pteronus), 

Nematus solids (see Pteronus). 

Nematus ventricosus (see Pteronw 
ribesii). 

N emeriti# cremastoides , parasite of 
Gydia strobilella in Sweden, 90, 
332. 

nemorwn, Microgaster ; PhyUotreta. 
Nemosoma elongatum, predaceous 
on Hypoborw ficus in France, 328. 
nenuphar , Gonotrachehis. 

Neocatolaccus syrphidis, parasite 
of a Syrphid fly in St. Vincent, 
121 . 

Neocerata ( Dasyneura ) rhodophaga 
(Rose Gall Midge), in greenhouses 
in Canada, 84 ; measures against, 
on roses in U.S.A., 373, 451. 
Neoclyki# conjundw , in ash and 
oak in California, 397. 

Neoclytus erythrocepkafois, in forests 
in New York, 451. 

Neocyphu# widens (see Gyphw). 
Neodimmockia agromyzae , sp. n., 
parasite of Agromyza phaseoli in 
Australia, 387. 
neomexkanus, Aphis . 

NeomphaloideUa ceroplastae, para- 
site of Cerophstes galeatus in 
Uganda, 52, 87. 

Neophasia menapia (Pine Butter- 
fly), in conifers in Canada, 521. 
Neoponera viUosa inversa, on cacao 
in Br. Guiana, 386. 

Neotermes gestroi, on cacao in San 
Thom6, 52. 

Neoterme# malaknsis (see Gdo- 
termes). 

Neothrips corticis, on bark of apple 
in Maryland, 34. 

Neotropical Region, number of 
species of fruit-flies in, 208. 
Nephantis serinopa , on coconuts 
in Ceylon, 539. 

Nephelium ktppaceum, EelopeUi# on, 
in Java, 233. 

Nephopterux rubrizonella (Pear 
Borer), bionomics and control of, 
on pears in Japan, 403. 

Nephoktiix apimlis, on mulberry 
and Gramineae in Formosa, 174. 
Nephoktiix bipund-atus (Rice Leaf- 
hopper), Coccinellids predaceous 
on, in Ceylon, 295 ; in India, 123. 
Nephrodium, Lepidosapkes glover i 
on, at Kew, 59. 

Nepticula anomaldla on roses in 

France, 470. . 

Neptis agalha, parasitised by 
Teirastichus sculptusatus in 

Uganda, 52. • 

nerii, AspuHttus (see A . hederae). 
Nettle Grubs (see Thosea). . 
Neumancantelli Hot-air Machine, 
for disinfecting cotton seed, 43. 
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fleurotoma fiavivenlm, on p^ir in 
Prance, 564 ; on pear in Switzer- 
land, 367. 

nemtria, Malacosoma {Bonibyx, 
Clisiocampa). t - 

Nevada, pests from, intercepted 
in California, 253, 294, 450. 

nevadiea, Centrodera. 

New Guinea, Ceromasia sphenophori 
imported into Hawaii from, 351 ; 
introduction of lihabdocnemis 
obsoura into Australia from, 241. 

New Jersey, miscellaneous pests in, 
196, 273, 326, 396, 437, 440; 
measures against imported insect 
pests in, 204, 218, 221 ; an early 
economic entomologist in, 161; 
pests from, intercepted in Cali- 
fornia, 29, 137, 450. 

New Mexico, miscellaneous pests 
in, 299, 585; Tachinid parasite 
of Eleodes in, 312, 549. 

New South Wales, measures against 
maize pests in, 336 ; measures 
against peach tip moth in, 274. 

New York, miscellaneous pests in, 
22, 48, 197, 205, 451 ; measures 
against radish posts in, 388 ; 
MeUxrrhizium anisopliae infest- 
ing Agriotes mancus in, 378; 
Thelia oimacukUa parasitised by 
Apkelo-pus theliae in, 363; pests 
from, intercepted in California, 
29, 101, 137, 525. 

New Zealand, measures against 
orchard pests in, 95, 165 ; mis- 
cellaneous pests in, 254, 552, 
553 ; vine pests in, 95 ; value of 
beneficial insects in, 534-536. 

New Zealand Flax (see Phormium 
tenax). 

newsteadi, Pseudococcus ; Trun- 
caphis. 

Is czar a hilaris, on citrus in Florida, 
473; on cotton in U.S.A., 248, 

Nezara vvridula (Green Bug, Green 
Soldier Bug), a minor pest of 
mulberry in Formosa, 174; 
relation of, to kernel spot disease 
of pecan in Georgia, 434, 458; 
on cacao and coffee in India, 182 ; 
bionomics and control of, on 
cotton in West Indies, 121, 250, 
251,252,894, 454, 455; bionomics 
of in U.S.A., 433, 453, 473, 494. 

Nicaragua, Sckistocerca urichi in, 
462 ; Spermophamis pectoralis 
intercepted in California on beans 
from, 101. 

Nicofume,* fumigation experiments 
with, against Isosoma orchidea- 
rum, 327 ; in formnlt, for nicotine 
oleate, 370 ; find soap, in sprays 
against Empoasca and Myeus 
mbit, 871. * 


Nicotine, effect of, on Anasa tristis 
127; against Aphids and P B vl- 
lids, 112, 213, 341, 412, 470, 471 ; 
formula for spraying with* 
against Capsid bugs, 238; experi- 
ments in fumigation with, against 
Chernies , 157 ; fumigation with 
against OracHaria zachrysa , 221 • 
in sprays against Stephanitis 
rhododendri , 443, 530; against 
orchard pests, 118, 238, 279, 285 
286, 341, 381, 885, 436, 448, 459^ 
470 ; against vine pests, 72, 73* 
145, 273, 405; and calcium 
arsenate, 870 ; and copper solu- 
tions, 273 ; and, lime-Bulphur, 
112, 405; and paraffin emulsion, 
formulae tor, 238, 424; and soap! 
in sprays, 5, 6, 42, 72, 73, 238! 
279, 381, 436; effect of injection 
of, into orchids against Isosoma 
orekidearmi; 327 ; properties of, 
in insecticides, 898; in formula 
for nicotine oleate, 422; no 
danger from eating fruit lately 
sprayed with, 239 ; experiments 
in testing for the presence of, on 
sprayed plants, 18. 

Nicotine Oleate, formulae for and 
experiments with, as a contact 
insecticide, 370, 422. 

Nicotine Kesinate, experiments 
with, against Aegeria exitio so, 196. 

Nicotine Sulphate, formulae con- 
taining, 109,152,208,229,267,506; 
in sprays, 100, 104, 109, 152, 229, 
231, 415, 450, 483, 497, 562; 
against Aphids, 99, 229, 239, 
231, 340, 389, 415, 456; and 
Bordeaux mixture, 152, 162, 381, 
497, 545; and lime-sulphur, 122, 
102, 340, 405, 415; and soap, 
99, 109, 267, 319, 320, 389, 415, 
456, 506 ; effect of, on insert 
larvae, 398; danger of eating 
fruit lately sprayed with, 239; 
unsatisfactory against CoryOmea 
ciliata, 102; not recommended 
against Cydja molesta , 370, 374. 

nidtcola, Zygoiothria. 

nidificus, Prociphiius. 

Nigeria, pests in, 80, 85; new 
thrips from, 297, 852. 

Nightingale, a beneficial bird in 
France, 320. 

Nightjar, a beneficial bird in Britain, 
478. 


htshade (see 8oUi num). 

‘Of Aphycus flavUlulus ; Eaplo- 
trips (fee E. Mites) ; Smssetia 
Ueanium) ; Salpmgogasier. 
■eUa, Soiuetia (see S.nujrah 
■icana, Cydia (QraphoUtha). 
■irons, Euxoa (Agrotis) ; Gn- 
uoomyia; Wagneria. • 
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nigricoms, Ghrysopa ; Gyrtacm- 
tkacris ; Oecanthus. 
nigrims, Tomieus [Hylastes). 
nigripennis, Tamwpteryx. 
nigripcs, Leptura ; Phyllotrete. 
n igmosPris, Sypera ( Phytonomus ). 
nigritus, GhUocorus. 
nigrivenelte, Mussidia. 
nigriventris , Sarcophaga. 
nigroareolata, Icerya. 
nwroeyaneus, Ihbraekys. 
nwrofasciatum, T^chosiphum- 
nigrofasciatus, Dysderms. 
nigropleunm , Goccophagus. 
nigrotubercutete, Lachmetta. 
nigrum, Triekosiphum . . 

Nilaparvate greeni, on rice in Ceylon, 
295. 

niobe, Dasyohira . 

Nipa Palm ( Nipa fruticans), Promt- 
cothcca ctmingi on, in Malaya, 
523 ; BracharUma catoxantha on, 
in Sumatra, 850. 
nipae, Pseudococcus. 

Nippocattis Jcuricola (see Myzo- 
callis). 

Mppolachnus pm (see Aiwecxa). 
Nipponaphis cuspidoiae, sp. n., on 
Gastamopeis cuspidate in Japan, 
548. . ... 

Nipponaphis distym, on Distynwn 
racmosum in Japan, 548. 
nipponicum, Macrosiphum. 

Niptus hololeucus, on cereals in 
Sweden, 147. 

Nirvana ortentalis var. rubrosutura- 
lit, a minor pest of mulberry in 
Formosa, 174. 
nishigaharae, Macrosiphum, 

Nisotra uniformis (Cotton Flea- 
beetle), food-plantB of, in Anglo- 
Egyptian Sudan, 48. 
niteSt, Papaipema (see P. nebris). 
nitida, Lachnostema. 
nitidicolli8, Syrphus. 
nitiduhis, Exochomus ; Pityophtho- 
rut. 

nitidum , Asemum. 
nitidus, Phymatodes. 

N itoeris princeps ( see Dirphya ) 
Nitrogen Peroxide, chlorpiorin in- 
jurious to clothing when con- 
taining, 492. 

Kitrolim, ineffective agains* - Xyle- 
borm fomicatus, 541. 
niwosparsus, Idiocerus. 
niveus, Oecanthus. 
nobility Trichtes. 
noctilio , Sirex. 

Nodua c-nigrum (see AgraHs). 

Nok eueidlateUa, on apples in 
Sweden, 149. 
wax, Aprostocerus . 

Norbmus, parasite of Lasioderma 
wmcorte in Java, 224. 


Noronhia emargvrvata, Ceratitis capi- 
tate on, in Hawaii, 168, 
norvegi<m, Galocoris. 

Norway, forest pests in, 149, 283 ; 
miscellaneous insect pests in, 
284-286. 

Norway Maple Aphis (see Chaito- 
phorus lyropida). 

Nosema, new species of, infesting 
Attacus cynthia in U.S.A., 95; 
infesting bees, 448. 

Nosema apis (see Isle of Wight 
Disease.) 

Nosema bombycis, infesting silk- 
worms in India, 125 ; species 
allied to, attacking Attacus cyn- 
thia in U.S.A., 95. 

Notobitus meleagris, on ediblo bam- 
boos in Formosa, 402. 

Notocelia roborana (see Euoosma). 
Notolophus antiqua (see Orgyia). 
Noiophagus dombeyi , pests of, in 
Chile, 429. 

Nova Scotia, measures against 
orchard pests in, 361, 558, 559, 
560, 561 ; vegetable pests in, 241. 
novascotiensis, Lygus communis, 
novemnototo, CoccineUa. 

Novius cardinalis, controlling Icerya 
purchasi in S. Africa, 86 ; check- 
ing Icerya purchasi in California, 
98; attempted introduction of, 
into Ceylon, 11, 539, 541; mea- 
sures for establishment, of, in 
France, 380; bionomics of, in 
Japan, 282 ; destroyed by pyrox 
sprays, 99. 

Novius limbaius, predaceous on 
Icerya purchasi in Japan, 283. 
noxius, CorymbUes. 
nu, Rachiplusia. 
nubeculana , Ancylis. 
nub if era, Aleurodes (see Dialeurodes 
citri). 

nubilalis, Pyrausta. 

■ nucum , Balaninus. 

| N un Moth ( see Lymarttria monacha). 

J nuncius, AmUyteles. 
nusslini, Chermes ( Breyfuste ). 
Nutmeg (see Myristica fragrant). 
Nyasaland, new fruit-flies from, 208, 
331 ; miscellaneous pests in, 69. 
Nygmia flexuosa, infesting cinchona 
in Dutch E. Indies, 447. 

Nygmia phaeorrhoea (Brown-tail 
Moth), colonisation of Comp- 
sUutq condnnata against, in 
Canada, 83, 559; oh roses in 
France, 470; food-plants of, in 
Italy, 143; food-plapfe of* in 
Switzerland 367, 514 ; measures 
against, inTT.SA^ 88, 178, 458, 
511, 513, 521; intercepted in 
U.S.A., 205, 312; bionomics of 
parasites of, 511-513. 
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nymphaeae , Rh opaloeiphum (Sipho- 
coryne). . 

Nymphula, on ric© in Dutch E. 
Indies, 447. 

Ny8ws amgustatus (see N. erica#). 

Nysim ericae (False Chinch Bug), 
bionomics of, in U.S.A., 399. 

Nysius vinitor (Rutherglen Bug), 
on fruit-trees in Victoria, 269. 


o. 

Oak, Anobiim boring in, in Aus- 
tralia, 390 ; peats of, in Britain, 
115, 119, 159, 247; weevils 
intercepted in, in California, 294 ; 
pests of, in Canada, 122, 364; 
pests of, in Europe, 521 ; Phyl- 
lopertha horlicola on, in Holland, 
499; pests of, in Norway and 
Sweden, 148, 149, 284 ; Tortrix 
viridana on, in Spain, 514 ; pests 
of, in U.S.A., 34, 227, 274, 290, 
397, 421, 441, 467, 522, 528.; 
(see Quercus). 

Oak, Black (see Quercus calif ornica). 
Oak, Coast Live (see Quercus 
agrifolia). . 

Oak, Evergreen, Acrocercops affims 
on, in California, 441 ; pests of, 
in France, 318, 477 ; pests of, in 
Spain, 414. 

Oak, Livo (see Quercus virqiniana). 
Oak, Tan-bark, Necyddis laevi- 
collis on, in California, 397. 

Oak, White (see Quercus alba). 

Oak, White Valley, Pbymatodes 
decus8atu8 on, in California, 363. 
Oak Primer (see Elaphidion viUo- 
sum). 

Oak Sawdust, experiments with, 
as a substitute for bran in poison- 
baits, 398. 

Oats (Arena saliva), pests of, in 
Britain, 118, 435, 508, 509 ; 
Eurydema oleraceum on, in Ger- 
many, 5 ; Ileteronychus mashunus 
on, in Rhodesia, 240; pests of, 
in Norway and Sweden, 147, 
150, 151, 284; pests of, in 
U.S.A., 47, 194, 207, 221, 243, 
244, 505, 566 ; relation of varie- 
ties of, to Hessian-fly injury, 
244. 

Oat Aphis (see Siphonaphti pad\). 
Oberea bimaculata (Cane Borer), 
measures against, on blackberries 
and raspberries in Indiana, 229, 
Oberea s&haumi, in willow in Cali- 
fornia, ?28. . 

Oberea tripunefata, dh dogwood in 
Connecticut, 458. 

Oberea tripunctata var. my ops, food- 
plants of, in Connecticut, 468. 


oberti, Stcthoconus. 
obfuscator, Meteorus. 
obliqua, AUoqrapta ; Diacrwia. 
obliquaria, (jonodovRs. 
obliquus , Acantkodnu8 ; Sphyrocoris. 
obli8cata , Thera, 
obliterata , Leptura. 
obliteratus, Xylotrechus (see X. 
insignis). 

oblongus, PhyllobUts ; Symydohius. 
obovatus, Brevipalpus. 
obscura, Cantharis ; Ehabdocnemis. 
obscurus , Adoxus^Bromius) ; Agn- 
ates ; Anapkothrips ; Phyma - 
todes ; PsaUu8 (seeP. ambiguus ) ; 
Tenebrio. 

obsoleta, Eleodes ; Heliothis (Chlo- 
ridea). 

obsoletwn , Cdosoma. 
obtedus, Bruchus (Acanlhoscelide.s), 
obtusa, Clastoptera. 
obtusus, Daetylopius. 
obvia, Achaea. 
occatoria, Tettigonia. 
ocdderddis , Ghermes; Forda (sco 
F. formicaria ) ; Franklimclla ; 
Oryssus ; Polybia. 
occipitale, Tri/rhithrum. 
occiUmica, Zygaena. 
ocellana, Eucosma [Spilonoia, Tmto - 
cera). 

ocellaris , Epiphraqma. 
oceUatae, Microphtis. 
ocellalus , Sphinx (Smerinthus). 
ochracea, Cicada, 
ochrogaster , Euxoa. 

Ochroma lagopus (Cork Wood), a 
possible food-plant of JDysdercm 
dela/uneyi in St. Vincent, 542. 
Ochrophora montana, swarm of, on 
coffee in India, 125. 

Ocimum sanctum , Ceroplastes cajani 
on, in India, 86. 

Ocnerioxa woodi, sp. n., from Nyasa- 


land, 331. 

odocola, Chrysobotkris. 
octosema, Nacoleia. 
octospina, Atta (Acromyrmex). 
oculata, Chrysopa. 

Odina modier, HelerobMtryehus 
aequalis in, in India, 519. 

Odoipor it* longicottis, on bananas 
in Ceylon, 539. . 

Odonestis plaaifera, on cinchona m 
Dutch E. Indies, 447. 
Odontotermes fonwsanus, on mul- 
berry in Formosa, 174. 

Odmlria, bionomics of, in 

Odyn^s i ’^ iUe ^ is ’ 

»on Eucosma ocellana in Q u ' 

Oectdhus intent 

against, on raspberry m mu 

sofca, 372. 
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Oecanthus niveus (Snowy Tree 
Cricket), on cotton in U.S.A., 


248. 

Oeceticus platensis (Argentine Bag- 
worm), establishment of para- 
sites of, in Argentina, 315, 517. 

OecophyUa smaragdina, on cacao in 
the Belgian Congo, 80 ; relation 
of, to Coccus colemani in India, 
321 ; in ^plantations in Dutch 
E. Indies, 343, 350. 

Oedakus, GoccobaciUus ineffective 
against, 288. 

oedemisiae, Campoplex (AmeJoc- 
towtW)* 

Oedvpoda, measures against, in 
Italy, 600. 

oesteetw, Stathmopoda. 


ogmae, Atoposomowea. 

Ohio, Hemtaxonus multicindus on 
ferns in, 549; bionomics and 
control of Macrosiphum solani- 
folii in, 455 ; new Microlepidop- 
tera from, 440, 441, ; pests from, 
intercepted in California, 137, 
253, 450, 525. , , 

Oidium, use of precipitated sulphur 
against, in Spain, 55. 

Oil, Miscible, in sprays for orchard 
pests, 11, 17, 28, 95, 98, 111, 112, 
126, 246, 253, 400, 411, 449, 450, 
456, 471 ; formulae containing, 
112, 411, 449, 471 ; and lime- 
sulphur, 450 ; ineffective against 
Cydia pomonella, 374 ; uso of, for 
making emulsions, 27. 

Oil, Fir Seed, production of, in 


Germany, 5. 

Oil Emulsion, in sprays against 
orchard pests, 28, 95, 98, 111, 
246, 253, 268, 389, 400 ; formulae 
for, 379 ; efficacy of, affected by 
kind of soap used in preparing, 


487. 


Oil Palm (see Elaeis guineensis). 

Oils, for protecting figs from Lon- 
chaea aristeUa, 75, 77 ; obtained 
from fruit of Aleurites cor dot a in 
Japan, 236; increased value of 
nicotine oleate, when emulsified 
with, 370, 422; for preserving 
timber from insects, 277, 390, 
430; for trapping insects, 423, 
440 ; properties of, in insecticides, 
398; in banding formulae, 470. 

Okra (see Hibiscus esculentus). 

Okra Caterpillar (see Anomis erosa). 

Oka chrysophyUa, pests of, in 
Eritrea, 530 ; (see Olive). 

Oka europaea, food-plant of Chry- 
somphalm paulistus in Argentina, 
225j pests of, in Italy, 530. 

okae,l)a<m ; Filippia (PHUippia ) ; 
Phkeotkrips ; StriMetio (Lecan- 
iw), * 


Oleander, Aspidiotus rapax probably 
on, in Barbados, 394 ; alternative 
food-plant of citrus pests in 
Florida, 474; pests of, in Italy, 

Oleander Scale (see Aspidiotus he- 
derae). 

oleelhis, Prays. 

Oleio Acid, in preparation of com- 
mercial sulphur pastes, 291 ; in 
formula for nicotine oleate, 370, 
422. 

oleiperda, Phabdophoga. 
oleiphila , Hormomyia, 
oleivorus, Eriophyes. 
oleracea, Haltica ; Folia (Mames- 
tra ) ; Tipula. 
oleraceum, Eurydema. 

Oleihreutes achatana, on Cotoncaster 
korizontalis in Hungary, 408. 
Oleihreutes hemidesma, on Spiraea 
in U.S.A., 313, 458. 

Oleihreutes variegana (see Argyro- 
ploce). 

0\igotropu8 alopecuri (Meadow Fox- 
tail Midge), spread of, in Xew 
Zealand, 535. 
olivacea, Forda. 

Olive (Olea), Locus ole.ae on, in 
N. Africa, 39 ; pests of, in Cyprus, 
119; pests of, in Eritrea, 530; 
Sinoxylon sexdentatum on, in 
France, 477 ; pests of, in Italy, 
143, 530 ; pests of, in Spain, 55, 
56, 272, 514. 

Olive Fly (see Dacus oleae). 

Olive Moth (see Prays oleellus). 

Olive Scale (see Saissetia oleae). 

Olive Oil, in banding formula 
against Chehnatobia bruinata, 470. 
OUa abdominalis, predaceous on 
Chromaphis juglandicola in Cali- 
fornia, 99, 415; Dinocam pm 
termnatus probably introduced 
with, into Hawaii from X. 
America, 352. 

Olneya tcsota (Desert- Iron W ood), 
Bruchus pro minus in seeds of, in 
California, 352. 
olneyae, Tyndaris. 

Omtodes blaekburni (see Eacoleia). 
Oin&rgus phthorimaeae, parasite of 
Phthorimaea opemdella in S. 
Africa, 360. 

Omphalch rysocharu pet hiatu s, sp. n., 
parasite of an Oscinid in U.S.A., 

274. 

Oncideres cingulata (Hickory Twig - 
girdler), on pecan in U.8.A., 
227. * 

Oiwtderss iexam (Twig* Girdl- r), 
measures afainst,,on pecan in 
Texas, 288. 

Owxmetopia JoieTdlU, on cotton in 
U.S.A., 8«. * 
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Oncometopia undata { Orange J assid), 
on cotton and citrus in U.S.A., 
248, 474. 

OncopeMus fasciatus , o. supposed 
r cotton pest in St. Vincent, 251. 
Onesia, first larval stage of Phyto 
melanocephala resembling that 

of, 35. 

Onion, Tylenckus on, in Algeria, 32 ; 
Eumerus strigatus in, in N. 
America, 129; Lachnosterna on, 
in Antigua, 211; pests of, in 
Britain, 425, 432, 508, 509 ; con- 
trol of Hylemyia antiqua on, in 
Canada, 122 ; Thrips tabaci on, in 
Chile, 429 ; Hylemyia antiqua on, 
in Colombia, 366 ; Crioceris mer- 
digera on, in France, 441 ; HyU- 
myia antiqua on, in Switzerland, 
368; pests of, in Sweden, 150, 
286 ; pests of, in U.S.A., 34, 105, 
202, 230, 493, 505, 506. 

Onion Fly (see Hylemyia antiqua). 
Onion Maggot (see Hylemyia 
antiqua). « 

Onion Moth (see Acrolepia assec - 
tella). 

Onion Thrips (see Thrips tabaci). 
Oniscus asellus, parasites of, 35. 
onobrychidis , Contarinia. 

Onobrychis sativa (Sainfoin), Con- 
tarinia onobrychidis on, in Britain, 
508 ; Sphenoptera laticoUis on, in 
France, 476. 

ononidis, CaUipterus. _ _ 

Ononis repens, Aphid on, in Britain, 
247. 

Onophilus caridei, gen. et sp. n., 
parasite of scale-insects in Argen- 
tina, 428. 

Ontario, orchard peste in, 165; 

insect pestB in, 412. 
oopkaga, Mestocharomyia. 

Oophthora seniblidis (see Tricho - 
gramma). 

Ootetrastichus , establishment of, m 
Hawaii, 275, 552. 

opaca, Blitophaga ; Eleodes ; Bt- 
canoptera. 
opacus , Hylastes. 

Opadia funebrana (see Cydia). 
Opatrinus aemeUaius, on cotton in 
West Indies, 394. 
opercularis, Megalopyge. 
qperculella, Phthorxmaea. 
Operophthera brumata (see Cheima ♦ 
toUa). 

OphideTes full&nica (see Othreis). 
Ophian bicarinatus, parasite of Ho- 
mono teffearia in Ceylon, 540. 
Ophion mercator , parasite of Neuro- 
toma flavivepiris ift France, 564. 
Ophi&nectria cocci cola (White-headed 
Fungus), infesting Lepidosaphes 
becHi in St. Lucia, 516. 


Ophionellus biguttatus, parasite of 
rice-borers in Japan, 236. 

Ophiusa melicerta (see Achaea jam- 
ata). 

Ophonus ruticornis, food-plants of, 
in Central Europe, 96. 

Optus, parasite of Agromyza in 
Hawaii, 351. 

Opius concolor , importation of, into 
Italy, against Dooms oleae, 256. 

Opius Jietcheri, establishment of, 
against Hocus ouourMtoein Hawaii, 
39, 69, 127, 161, 225, 275, 357, 
400, 476, 518, 542. 
pius humilis, establishment of, 
against Geratitis capitaia in 
Hawaii, 167, 184, 185, 357, 400, 
518, 542. 

Opius nanus, species allied to, para- 
sitio on Agromyza in Hawaii, 351 . 

Opogona glyoiphaga (Sugar-cane Bud 
moth), parasitised by Stomato- 
ceras gracilicorpus in Australia, 
387. 

Opsimus quadrilineatus, in Pseudo- 
tsuga taxifolia in California, 363. 

Opsius heydeni, on tamarisk in 
Germany, 842. 

ovtatus, Horonotus. 

Opuntia (Prickly Pear), Coenopom 
pahneri breeding in, in California, 
528 ; Stegodyphus sarasinorm 
on, in MadraB, 474; Marmara 
opuntiella on, in Massachusetts, 
21 ; use of sap of, in arsenical 
sprays in West Indies, 472. 

opuntiella, Marmara . 

Orange (Citrus aurantium), pesta 
of, in E. Africa and Uganda, 51, 
86; pests of, in N. Africa, 38, 
39; Papilio troantiades on, in 
Argentina, 428; Papilio idmus 
on, in Brazil, 501 ; scale-insects 
on, in Britain, 59 ; pests inter- 
cepted on, in California, 29, 137, 
293; scale-insects on, in Chile, 
500 ; pestB of, in Fiji, 237 ; 
pests of, in Gold Coast, 1^3 ; 
Heliothrips haemorrhoidalis on, 
in Br. Guiana, 387 ; pests of, m 
West Indies, 105, 341, 517; 
pests of, in Italy, 143, 443; 
pests of, in Japan, 282, 548 ; 
scale-insects on, in Seychelles, 
376 ; pests of, in U.S.A., 21, 
217, 318, 450; pests of, in 
Zanzibar, 86, 276. 

Orange, Chinese (see OtirM 

0 ra 4 TBeetle (see Diaprmvrfto 

OraSXsrid (see Onamdopin 


Orange Mite (see 

obovatus). 
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Orange Piercing Moths (see Achaea 
ana Oikreis), 

Orange Sawyer (see Elaphidion 
inerme). 

Orange Snow Scale (Bee Chionaspis 
citri ). 

Oranges, in poison-baits for grass- 
hoppers, 106, 230, 305. 

OreheAa micans, parasitised by 
if eteorus obfuscator in France, 477. 

Orchestes fagi (see Rhynchaenus). 

orckideanm, Isosoma. 

Orchids, pestB intercepted on, in 
Hawaii, 476; pests of, in New 
Jersey, 205, 326; ants inter- 
cepted on, in Porto Rico, 485; 
weevils infesting, in U.S.A., 549, 
556; pests intercepted on, in 
U.S.A., 28, 100, 101, 137, 206, 
450, 525. 

orchivora, Acyihopttus. 

Orcus chdybaeus, predaceous on 
Chrysomphakis imported into 
Italy, 36. 

Oregma bambusae, on bamboo in 
Ceylon, 539. 

Oregon, Macrosiphwn rhododendri 
on Rhododendron cdifomicum in, 
872; new species of Rhodites 
infesting roses in, 529; experi- 
ments with sprays in, 199, 274; 
pests from, intercepted in Cali- 
fornia, 101, 253, 294, 450, 525. 

oregcneims, Rhodites. 

oregomts, Pogonochaerus. 

Oreodoxa regdis (Royal Palm), 
Brassolis ikhmia on, in Panama, 
20; Levuana iridescens on, in 
Fiji, 237. 

Oreodoxa regia (West Indian Royal 
Palm), Oryctes rhinoceros on, in 
Philippines, 260. 

Orailus , parasite of Acrobasis nebu- 
teUain U.S.A., 169. 

Orgyia antimta (Vapourer Moth), on 
apple ana plnm in Sweden, 148 ; 
occasionally parasitised by Meteo- 
rus versicolor in U.S.A., 513; 
intercepted in U.S.A., 206. 

Orgyia postica (Tussock Moth), on 
tea in Ceylon, 815 ; on mulberry 
in Formosa, 175. 

Orgyia viridescens, on mulberry in 
Formosa, 175. 

wgyiae, Amorphota. 

Oriental Mom (see Cnidocampa 
fiavescens). 

Oriental Peach Moth (see Cydfa 
molesta). 

Oriental Region, number of species 
of , fruit-flies in, 208; Frodenia 
fwi a occurring in, 379. 

orientaiisj Arumuda ; Aspidiolus ; 
Bhttaj Dorylus ; Prococcopha- 
gris ( Coccophagus ). 
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Ormenis pygmaea, on coffee in Porto 
Rico, 105. 
ornatus , Bruchus. 
omithogdli, Frodenia. 

Ornix (see Paromix). 
orondbnsis, Syrphus. 

Orpiment, used in preparation of 
shellac, 513. 

Orthezia, intercepted on ornamental 
plants in California, 137. 

Orthezia ambrosiae, sp. n., on Am- 
brosia trifida in Kansas, 546. 
Orthezia insignis, on coffee in San 
Thom6, 52, 384. 

Orthocraspeda trima, on mulberry 
in Formosa, 175. 

Orthotyhis margindis , on apples in 
Britain, 278, 279, 280; measures 
against, on pear in Switzerland, 
367. 

Orthotylus nassatus (see O. margi- 
nalis). 

ortmansi, Exocentrusl 
Oryctes (Rhinoceros Beetles), bio- 
- nomics of, in the Philippines, 24, 
183. 

Oryctes boas , on coconuts in Zanzi- 
bar, 276. 

Oryctes monoceros, bionomics of, on 
coconuts in Br. E. Africa, 26; 
on coconuts in Zanzibar, 276. 
Oryctes rhinoceros (Rhinoceros Bee- 
tle), on coconut in Dutch E. 
Indies, 350; experiments with 
Metarrhizivm anisopliae against 
in Java, 446; natural enemies 
of, in Madagascar and Aldabra, 
375; bionomics and control of, 
in Philippines, 259-261 ; in- 
fested with Metarrhisium aniso- 
pliae in Samoa, 378 ; on coconut 
in Seychelles, 375; food-plants 
of, and measures against, in 
Texas, 268. 

Oryctes tarandus, measures against 
on sugar-cane in Mauritius, 141, 
301, 489. 

oryctophaga, Scolia. 

Oryssus, habits and systematic 
position of, 550. 

Oryssus occidentals, bionomics of, 
m U.S.A., 550. 
oryzae, Calandra, 

Oryzapis miliacea, as a shelter- trap 
for Ealtica ampelophaga in 
Algeria, 142. 
osbomi, Paranagrus. 

Oscinella frit (Frit-fly)* on cereals 
in Britain, 435, 508 ; on cereals 
in Italy, 143 ; food-^lante qf, in 
Sweden a^d Norway, 150, 284, 
Oseittis frit (see OeeineUa). 

Oscinis theae, on tea in Ceyldn, 539. 
Oscinosoma disexetum, bionomics of, 
on figs in Italy, 77. 
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Osier (see Willow), 
osmanthae, Prociphilus. 

Osmanthus amencanus, food-plant 
of citrus pests in Florida, 474. 
Osmanthus aquifolium , new Aphid 
ou, in Japan, 648. 

Osmilia flavolineata, on rubber in 
Br. Guiana, 885. 

Ossa dimidiate , , a minor pest of 
mulberry in Formosa, 174. 
ostensackeni, Bhodites . 
ostreaeformis, Aspidiolus. 
ostreata, Pseudoparlatoria. 
ostulae, Bvlvinaria. 

QtacusUs periliti, parasite of Mala- 
cosoma americana and Sem-ero- 
campa leucostigma in U.S.A., 
493. 

Oth re is (Ophideres ) fullonica (Orange- 
piercing Moth), food-plants and 
natural enemies of, in Fiji, 237 ; 
measures against, in Gold Coast, 
138. 

Otiorrhynchus, measures against, 
on vines in Russia, 162. 
Otiorrhynchus asphalt inus, on vines 
in Russia, 172. 

Otiorrhynchus cormptor, on vines in 
Italy, 172. 

Otiorrhynchus cribricollis, partheno* 

f enetic reproduction of, in 
'ranee, 72. 

Otiorrhynchus globus, on vines in 
Italy, 172. 

Otiorrhynchus graecus, on vines in 
Greece, 172. 

Otiorrhynchus lignstici, on vines in 
France, 72, 172; parthenogene- 
tic reproduction of, 72. 
Otiorrhynchus longipennis , on vines 
in Austria-Hungary, 172. 
Otiorrhynchus ovatus (Strawberry 
Root Weevil, Strawberrry Crown 
Girdler), in Canada, 24, 85 ; 
in Massachusetts, 25. 
Otiorrhynchus picipes (see 0. singu- 
laris). 

Otiorrhynchus planalus, on vines in 
Austria-Hungary, 172. 
Otiorrhynchus mucus, on vines in 
France, 172; food-plants of, in 
Sweden, 147. 

Otiorrhynchus singularis (picipes) 
(Raspberry Weevil), in Britain, 
58, 509 ; on vines in France, 172 ; 
on currants in Sweden, 147. 
Otiorrhynchus sxdcalus, natural ene- 
mies, of, on vines in Europe, 172 ; 
parthenpgenetic reproduction of, 
in. Franc#, 72; use of calcium 
cyan amide against, Germany, 

405;, on raspberries in Sweden, 
147. 

Otiorrhynchus Unebrrcosus, on vines 
in France, 172. 


Otiorrhynchus tmtis, on vines in 
Germany, 172. 

Otiorrhynchus turca , parthenogene* 
tic reproduction of, in France, 
72 ; on vines in Russia, 172. 

Otiorrhynchus zebra , on vines in 
Italy, 172. 

Ouzel, Water, a beneficial bird in 
Britain, 478. 

ovaia, Chalcis ; UUpsidrina. 

ovatus, Otiorrhynchus. 

ovicenatu8 , Oonatocerus. 

ovivoruvi, Tetrastichus. 

Owl, Great Homed, a noxious bird 
in France, 320. 

Owls, beneficial in Britain, 478. 

oxyacanthae, Erineum. 

Oxycatenus (Cotton Stainers), on 
cotton in Tropical Africa, 51, 69. 

Oxycarenus hyalinipennis, food- 
plants of, in the Anglo-Egyptian 
Sudan, 48. 

oxycarpi, Carthamus. 

Oxycetonia versicolor, on roses in 
Seychelles, 376. 

Oxydendrum, Oberea tripunctata 
inyops on, in Connecticut, 458. 

Oxygrapha comariana (Strawberry 
Tortrix), on strawberries in Bri- 
tain 436, 510. 

Oxygrapha contaminate i, on roses in 
France, 470. 

Oxygrapha holmiana, on roses in 
France, 470. 

Oxyptilu8 periscelidactylus (Grape 
Plume Moth), in Massachusetts, 

26. 

Oxythyrea funesta, on roses in 
France, 469. 

Oyster-shell Scale (see Lepidosaphes 
ulmi). 
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pabulinus, Lygus. 

Pachira aquatica, Bryodenes setup"' 
lows on, in Brazil, 256. 

Pachnaeu8 opalus (Citrus Root- 
Weevil), on citrus in Florida, 

Pachycrepoideus dubius, introduced 
into Hawaii from the Philippines 
against Ceratitis capitata, 184. 

Pachymerus arthriticus, infesting 
seeds of palmetto in N. America, 


\hymens badris, infesting seeds 
,( Oopemicia cenfera m »• 
imerioa, 356. , , 

ihymtrru) ckiimtw (see 
ulymentf curvipet, coconuts 

n S- Amerioa, 366. , 

Jruchus), bionomics of, in Hawaii, 
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352, 354, 355, 356 attacking 
seeds of Prosopis juliflora in 
India, 519; food- plants of, in 
Dutch E. Indies, 350. 

Pachymertu bUeomorginatus, in- 
festing seeds of Copernicia cerifera 
in sTAmerica, 356. 

P achy merits quadrimaculotus {see 
Bruchus). 

Pachyneuron aphidivonm, para- 
site of Macrosiphim solonifolii 
in Ohio, 455. 

Pachyneuron micans, synonym of 
P. siphonophorae, 351. 
Pachyneuron siphmophorae, attack- 
ing Ephedrus incomplete and 
IHaeretus chenopodiaphidis in 
Hawaii, 351. 

Pachyneuron vindemmiac, parasite 
of Bonchaea aristella and Droso- 
phila ampelophila in Italy, 76. 
Pachypeltis burner alis, on Vitis 
and tea in Sumatra, 38. 

Pachypeltis vittiseutis, legislation 
agamst importation of, into 
Sumatra, 38. 

Pachyrhim makieUa , on mulberry 
in Formosa, 174. 

Pachyrhizua angulalus, Halticus 
minutus on, in Pescadores, 503. 
Pachyschelus undularius, bionomics 
on Sapium biglandolosum, in 
Argentina, 188. 

Pachyla liturata, in fir in Cali- 
fornia, 397. 

Pachyla spvrca, in Pseudotsuga 
taxifolia m California, 397. 
Pachytylus migraloria {see Locusta). 
Pachyzancla bipunctabis, food- plants 
of, in West Indies, 121, 394. 
Pachyzancla periusalis (Tobacco 
Lcaf-foldcr), bionomics and con- 
trol of, in Porto Rico, 485. 
pacifica, Taeniopteryx. 
pad ficus, Eemerobius. 
packardi , Melanoplus; Mycodiplosis. 
padolana, Cydia (Grapholitha). 
padellm, Eyponomeuta. 
padi, Erwphyes ; Siphonaphis 
{Aphis, Siphocoryne). 

Padraona chrysozona, a minor peet 
of coconuts in Philippines, 25. 
Padraona hypometoma, a minor 
pest of sugar-cane in Queensland, 
139. 

jmoniae, Pseudaonidia. 
pagana , Blepharomyia. 

Palaeaerita vemata (Spring Canker 
Worm), bionomics ana control 
of, in U.S.A., 303, 385, 528, 548. 
palaeQfiritae, hlicrog aster. 

Palaeopus costicouis, sp. n., on 
sweet potatoes in Jamaica, 209. 
ralaeopust dioscoreae, sp. n., on 
yams in Jamaica, 254. 


Palaeopus grenadensis, sp. n., in 
Grenada, 209. 

Palaeopus 8ubgranulatu8, sp. n., 
in St. Vincent, 209. 

Palas (see Butea jrondosa). 
paleana, Tortrix. 
pollens, Gonometa . 
palliatus, Ey tastes ( Eylurgops ). 
pallida, Taeniopteryx. 
pallidulus, Agriotes. 
pallidum, Pycnarthrum. 
pallidus, Pemphigus ; Tarsonemus. 
pallipes, Gampoplex ( Limneria ) ; 

Polistes ; Prishphora ; Psen. 
palmae, Aspidiotus, 
palmata, Macrotoma. 
pahneri, Coenopoeus. 

Palmetto (see Sdbal palmetto). 

Palms, Ghry somphalus aonidum 

intercepted on, m S. Africa, 358 ; 
Bruchids infesting seeds of, in 
N. and S. America, 356 ; pests 
intercepted on, in California, 
29, 137 ; Levua/na iridescens on, 
in Fiji, 237 ; scale-insects inter- 
cepted in seeds of, in Hawaii, 
476; pests of, in Dutch E. 
Indies, 350 ; Aspidiotus hederae 
on, in Italy, 143 ; Oryctes rhino- 
ceros on, in Philippines, 250 ; 
pests intercepted on, in Porto 
Rico, 485; pests of, in Sey- 
chelles, 376; Oryctes rhinoceros 
on, in Texas, 268. 

Palm, African Oil-nut (see Elaeis 
guineemis). 

Palm, Fish-tail (see Caryota ureas). 
Palm, Nipa (see Nipa fruticans). 
Palm, Oil (see Elaeis guineensis). 
Palm, Royal (see Oreodoxa regalis). 
Palm, Royal West Indian (see 
Oreodoxa regia). 

Palm, Sago (see Caryota mens). 
Palm, Sugar (see Arenga sacchari- 
fera). 

palmyra, Euschema. 

Pamera, on strawberries in Texas, 
268. 

Panama, bionomics and control of 
Brassolis isthmia on coconuts in, 
19-21 ; Schistocerca urichi in, 
462 ; Lepidopterous pupae inter- 
cepted in California on orchids 
from, 137. 

Panargyrops claviger, parasite of 
gawnies in Britain, 431. 
Pandanus, Archan cento# rus on, in 
Gold Coast, 133; Hemiehionaspis 
aspidistrae on, in Seychelles, 68. 
pandava, Catochrysops. » 
panicea, Sitodrepa. 
paniceum, A nobium.* » 

Pantcum diehotomum, food- plant of 
Scudderio tetensis in U.S-A., 
563. 
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Panicum maximum (Guinea Grass), 
Mo-necphora bicincta on, in Cuba, 
392. 

Panicum numidianum (Panama or 
Parana Grass), Monecphora bicinc- 
ta on, in Cuba, 392. 

Panicum sanguinde (Crab-grass), 
Thrips tabaci on, in Florida, 605. 

Panicum viscidum, food- plant of 
Scudderia texensis in U.S.A., 563. 

Panolis flammed (griseovariegata), 
in forests in Europe, 521 ; on 
pines in Sweden, 149. 

Pansy, Aphis maboides on, in 
Lahore, 473. 

panteUi, Perrisia. 

Pantomorus fuUeri , spreading Cro- 
nartium nbicola in greenhouses, 
9. 

paalii, Cdothrombium. 

Papaipema nebris (Tomato Stalk- 
borer), on potatoes etc. in U.S.A., 
248, 340, 414, 479. 

Papaipema nitela (see P. nebris). 

Papaipema purpurijascia (Colum- 
bine Borer), a garden pest in 
Ne^ York, 451. 

Papaver, Aphis acetosae on, in 
Europe and Egypt, 209. 

Pa paw {Carica papaya ), Aspidiotus 
destructor on, in Fiji, 237 ; pests 
of, in San Thom6, 52, 884; 
measures against Aulacaspis pen- 
tagona on, in Seychelles, 376; 
Toxotrypana curvicauda inter- 
cepted in, in U.S.A., 206 ; Bato- 
cera rubus on, in Virgin Islands, 
377. 

Papaya Fruit-Fly (see Toxotrypana 
curvicauda). 

Papeete, pests from, intercepted in 
California, 187. 

Papilio androgens , onr citrus in 
Porto Rico, 487. 

Papilio cresphontes , measures 
against, on citrus in Florida, 473. 

Papilio demodocus, on orange in 
Uganda, 51. 

Papilio idaeus , bionomics and con- 
trol of, on citrus in Brazil, 501. 

Papilio troantiades , on oranges in 
Argentina, 428. 

Papua depresseUd, on sugar-cane 
in India, 123. 

Paracalocoris hawleyi (Hop Bed- 
bug), bionomics and control of, 
in U.S.A., 109. 

ParachrusomdUa secunda, sp. n., 
reared from turpentine galls in 
Australia, 85. 

Paradichlofobenzine, experiments 
with, against, cloth A moths, 582. 

paradtfxa, Sipha. 

Parafairmairia gracilis , on Carex 
in Britain, 59. * 


Paraffin, as a substitute for alcohol 
in spray against JEriosoma lani- 
gerwn, 471 ; syringing ^th, 
against furniture beetles, 160 • 
against scale-insects, 144, 145 . 9 

Paraffin Emulsion, against Aphids 
and Coccids, 145, 160 ; spraying 
experiments with, 288, 239, 391 * 
ana nicotine, 288, 424; more 
expensive than mixture of Paris 
green and lime, 439; formulae 
for, 217, 424. 

Paraguay, Baryssinus legiminicola 
infesting leguminous plants in 
552 ; Buprestid allied to Pachy. 
schelus undularius in, 188. 

Pardapius torquatus (see Parm- 
linus aurantit). 

Paraleptomastix abnormis (Sicilian 
Mealy-bug Parasite), distribution 
of, against Pseudococcus citro- 
philus in California, 168. 

Pardeurodes perseae (Bay White- 
fly), on citrus in Florida, 473. 

Pardipsa modesta, intercepted in 
stored rice in Hawaii, 618. 

vardUela, Aphrophora ; Tiphia. 

ParaiUeladiplosis catdeyae (Cattleya 
Midge), intercepted on orchids in 
U.S.A., 206. 

Paranagrys osbomi (Corn Leaf- 
hopper Parasite), liberation of, 
in Hawaii, 39, 69, 127, 161, 225, 
276, 357, 400, 476, 518, 542. 

? a ranensis, Schietocerca. 

'aranthrene tdbaniformis, on pop- 
lars in Sweden, 149. 

Par aphonia fuscipennis , sp. n., 
from India, 831. 

Parasa , a mrnor pest of coflee in 
Br. E. Africa, 15; parasites of, 
in Uganda, 51. 

Parasa consocia , on Aleurites cordata 
in Japan, 236. 

Parasa lepida , on tea in Sumatra, 
37. 

Parasa microbasis, on cacao in Bel- 
gian Congo, 79. 

Parasa vivida , on cacao in Belgian 
Congo, 79. 

Parasidis macula (see Scymnus). 
Parasites, apparatus for preserving 
against rice plant-borer in Japan, 
401. 

Paratetranychus aHhaeae, in hot- 
houses in Sweden, 151. 
Paratetranychus (Tetranychus) piw- 
8U8, on fruit trees in Canada, 
84, on apple and plum in Nor- 
way and Sweden, 151, 285. 
Paratetranychus ununguis, on spruce 
in Sweden, 151. 

Pardalapsis guinaria, gcu. et sp. n., 
on apricot in Rhodesia^ 208. 
pardalina, Locusta . 
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parenthesis, Eippodcmia. 

Parrexorista caridei, sp. n., parasite 
of Oecetieus platensis in Argen- 
tina, 517, 

Parharmonia pini infesting Pinus 
strobus in U.S.A., 493. 
pariana, Eemerophila ( Simaethu ). 
Paridris chilensts, gen. et sp. n., 
parasite of Dirphia amphimone in 
Chile, 428. 

Paris Green, 361, 370; formulae j 
for using, 122, 230, 305 ; dusting j 
with, 81, 53, 210, 241, 380, 395, I 
412, 439; in poison-baits, 10, ' 
74, 81, 143, 230, 297, 305, 330, 
337, 372, 395, 396, 492, 493, 638, 
555 ; against leaf- eating beetles, 

4, 201, 440, 492, 493, 499 ; against 
various Lepidoptera, 53, 122, 
143, 201, 214, 216, 241, 255, 271, 
380, 894, 412, 445 ; against 
locusts and grasshoppers, 230, 
297, 347, 5§5; against sawflies, 
371, 439; and Bordeaux mix- 
ture, 440; more expensive than 
calcium and lead arsenates, 255, 
271, 330, 395 ; ineffective against 
Rhopobota naevana, 118; ob- 
jections to spraying clover with, 
65 ; determination of arsenic 
in, with potassium iodate, 440; 
effect of addition of prickly-pear 
sap to sprays of, 472 ; legislation 
respecting purity of, in Pennsyl- 
vania, 40. 

Parlatoria, parasites of, in Spain, 
113; intercepted on palm in 
California, 137. 

Parlutgria ckinemis^ (Chaff Scale), 
intercepted in U.S. A., 206. 
Parlatoria pergandei, intercepted 
on citrus in S. Africa, 358 ; inter- 
cepted on citrus in California, 
253, 293, 294; imported into 
Jamaica on citrus from India, 
86; on oranges in U.S. A., 
313. 

Parlatorui proteus , parasitised by 
Bardylis australicus in Australia, 
35. 

Parlatoria zizypkus, intercepted on 
citrus in S. Africa, 358 ; imported 
into Jamaica in citrus from 
India, 86. 

Parornix gotten, on apples in Nor- 
way, 285. 

Paromix spiraefolieUa, sp. n., on 
Spiraea in Br. Columbia, 441. 
Parsley, Acidia keraclei on, in 
Britain, 436 ; Psila rosae on, in 
owedeii, 150; alternative host- 
p&nt of Myzus persicae in U.S.A., 

^opalosiphum 

(C569) 


Parsnip, pests of, in Britain, 436, 
508, 509; measures against Be- 
pressariaheracleana on, in Canada, 
255, 412; Psila rosa: on, in 
Sweden, 150; Corythuca dis- 
Undo, on, in U.S. A., 493. 

Parsnip, Wild, food-plant of Sipho- 
cor-yne spp. in Britain, 41. 

Parsnip Web worm (see Depressaria 
heradeana). 
parvicornis, Agromyza. 
parvula , Epitrix. 

Parvulinus aurantii {Metalaptus 
torquatus), parasite of Chrmom- 
phalm didyospermi in Spain, 
113; possibly a parasite of 
Psocids etc. in Italy, 443. 
parvulus , Menius ; Xyleborus. 
parvus, Enter me.s. 
pasaniae , Eutrichosipkim. 
pascha, Rkyuehophorus. 

Paspalum, food-plant of S copter in- 
cus vicinus in West Indies, 296. 

, Passi flora foetida, food -plant of 
■ Heliothis obsoleta in Sumatra, 
271. 

passiflarae , Dacus. 
pastirwme, Eyadaphis ; Sipho- 
corynt. 

patrati, Pristaulacus. 
paulistus , Chrysomphatus. 

Pea Bruch us (see Bruckus p isorum). 
Pea Chink (see Edessa meditabunda). 
Pea Weevil (gee Bruchus pisorum). 
Peach ( Prunus persica), pests of, 
in S. Africa, 324, 357 ; pests of, 
in Britain, 159, 509; Trypetid 
larvae intercepted in, in Cali- 
fornia, 100; pests of, and their 
1 control in Canada, 23, 54, 84, 
165; Lophotus phaleratus on, in 
Chile, 429 ; Eyalopterus pruni 
on, in Eg^pt, 209; Epidiaspis piri- 
• coin on, in France, 411; moth 
intercepted on, in Hawaii, 39 ; 
pests of, and their control, in 
Holland, 135, 140, 141 ; pests 
of, in Italy, 143; Aphids on, 
in Japan, 548 ; pests of, in 
i Sweden, 146; Aspidiotus cyano- 
phyUi on, in Uganda, 86; pests 
i of, and their control in U.S. A., 
98, 196, 213, 228, 231, 252, 267, 
300, 369, 373, 389, 450, 452, 464, 
489 ; measures against Tortricid 
moth on, in New South Wales, 
274; pests of, in New Zealand, 
96 ; scorching effect? of calcium 
arsenate sprays on foliage of, 
329. ‘ ' , 

Peach Aphis (see Myzus persicae). 

I Peach Borer%ee Algeria exitiosa). 

; Peach Curculio (see Conottachclus 
| nenuphar). 

' Peach Fruit-fly (see Dacus zonatus). 
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Peach Scab, measures against, in 

U.S.A., 228. 

Peach Twig- borer (see Anarsia 
UneateUa). 

Peanut (see Arachis hypogaea). 

Pear (Pyrus communis), Cydia 
pomoneUa on, in S. Africa, 824, 
358; legislation respecting re- 
moval of, in S. Africa, 358 ; 
mites forming galls on, in Aus- 
tria, 406 ; pests of, in Britain, 
159, 432, 508, 510; pests of, in 
Canada, 24, 60, 84, 165, 329, 361 ; 
pests intercepted on, in Canada, 
101, 137; Taeniothrips income- 
quens on, in Crimea, 65 ; mea- 
sures against Cydia pomoneUa on, 
in Cyprus, 383 ; pests of, in 
France, 73, 411, 442, 564; peste 
of, in Germany, 343, 405 ; Cydia 
pomoneUa intercepted on, in 
Hawaii, 127 ; pests of, in Hol- 
land, 37, 499 ; pests of, in Italy, 
143, 144, 173, 366; pests of, 
in Japan, 403, 502 ; Aphids on, 
in Lahore, 473; pests of, in 
Norway and Sweden, 146, 147, 
148, 150, 151, 285; Cydia 

pomonella on, in Sicily, 256 ; 
pests of, in Switzerland, 367 ; 
pests of, and their control, in 
U.S.A., 27, 29, 97, 98, 212, 234, 
253, 300, 373, 384, 400, 416, 447, 
458 ; pests of, and their control 
in New Zealand, 553; effect of 
potassium cyanide on, 433. 

Pear, Wild, ' Toxoptera punjabi - 
pyri on, in Lahore, 473. 

Pear Borer (see Xephopteryx rubri- 
zonella). 

Pear Gall -midge (see Coni amnia 
pyrivora). 

Pear Psylla (see Psylla pQri). 

Pear Slug (see Eriocampoides lima- 
cina). 

Pear Tbrips (see Taeniothrips incon - 
sequent). 

Pear Woolly Aphis (see Eriosoma 
pyricola ). 

Pear-leaf Blister- mite (see Erio- 
phyes pyri). 

Pear- leaf Rust- mite (see Epitri- 
merus pyri). * 

Pear-leaf Gall-midge (see Perrisia 
pyri). 

Peas, Bruchids on, in S. Africa, 
360; pests of, in Britain, 327, 
425, 431, • 435, 509; Bruchus 
pisorum infesting, in Canada, 329; 
Bruehidsf infesting, in Hawaii, 
352T, 353, 554 ; pests of, in India, 
123, 182 ; PopiUia jaftonica on, in 
Japaif, 205, 440; pests of, in 
Norway and Sweden, 93, 145, 

. 147, 149, 150, lift, 284; pests 


of, in NyaBaland, 70; pests of, 
in St. Vincent, 252; pests of 
in U.S.A., 458, 459, 465. 

Peas, Stored, measures against 
pests of, in Canada, 329; mea- 
sures against Bruchus in, in 
Germany, 6 ; Bruchids infesting, 
in Hawaii, 353, 354, 855; mea 
surea against Bruchus pisonm in, 
in Holland, 270; pests of, in 
India, 124, 854 ; measures 

against pests of, in TJ.S.A., 12 
371, 457, 466. 

Peas, Black- eye, measures against 
Bruchus quadrimaculatus infest- 
ing, in Trinidad, 463. 

Pebrine, in silkworms, 66, 125, 

211 . 

Pecan ( Carya olivaeformis), pests 
of, and their control, in U.S.A., 
168, 226-228, 268, 414, 434, 453; 
kernel spot disease of, 434 ; 
use of logs of, as traps for Chryso- 
bothris femorata, 227. 

Pecan Ambrosia Beetle (see XyJe- 
borinus pecanis). 

Pecan Bua-Moth (see Proteopieryx 
bolUana). 

Pecan Cigar Case-bearer (see Coko- 
phora caryaefoliella). 

Pecan Shuck worm (sec Cydia c.ary- 
ana). 

Pecan Weevil (see Bal ini nns caryae). 

Pecan-leaf Case-bearer (see . 1 rro- 
basis nebulella). 

Pecan-nut Case-bearer (see Aero- 
basis hebcscella). 

pecanis , Xyleborinus. 

Pectinophora gossypiella (Pink Boll- 
worm), on cotton in Brazil. 39, 
444, 477 ; precautions against, in 
California, 97, 176, 292; bio- 
nomics and control of, in Egypt 
and the Sudan, 42-44, 48, 49, 
70, 311, 557; a minor pest of 
cotton in India, 557 ; danger of 
introduction of, into West Indies, 
44, 126; danger of spread ol, in 
Mexico, 81, 292, 298 ; danger of 
spread of, into Texas, 298 ; not 
present in Uganda in 1916, 51 ; 
history of measures against intro- 
duction of, into Hawaii, 543; 
use of machines for treatment of 
cotton-sced against, 42-44; re- 
cent spread of, 566 ; discussion as 
to original habitat of, 567. 

Pectinophora malvella , distribution 
of, 567. 

pectoralis, Mesochorus ; b per mo- 

phagus ( Zabrotes ). 

peculiars, Pkysothrips. 

pedalis, Pimpla ; Scambus. 

pedestris , Riptortus ; Spathrus. 

pedicularis , Fterodela. 
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Pediculoide* yraminum, on grasses 
in Norway and Sweden, 151, 
284. 

Pediculvides ventrieosus, predaceous 
on Bypoborus ficus in France, 
328; destroying Bruchids and 
their parasites in Hawaii, 355; 
natural enemy of Bruchus obtec- 
tus in Italy, 489 ; natural enemy 
of Bruchus obkctus in Kentucky, 
466 ; producing dermatitis in 
man, 469. 

Pediculus hum anus (Body Louse), 
destroyed by fumigation with 
chlorpicrin, 491. 

Peganum harm ala, Brachyunguis 
harmalae on, in Lahore, 473. 

Pegomyia, 480. 

Pegomyia betas, on beet and mangels 
m Britain, 508. 

Pegomyia brassicae (see Phorbia). 

Pegomyia conformis (see P. hyoscy- 
ami ). 

Pegomyia fusciceps (see Phorbia). 

Pegomyia hyoscyami (Beet Fly), in 
France, 441 ; on vegetables in 
Sweden, 150. 

Pelargonium , food-plant of Uomona 
cojfearia in Ceylon, 540 ; depol- 
lination of, by Syrphid flies in 
England, 114; Aulacaspis penta- j 
oona on, in Italy, 143. 

pelVonella > Tinea. 

Pellucid Locust (see Camnnla pel - j 
lucida). 

pellncida, Camnula. 

pdhicidum, Ellipsid ion. 

peUucidm, Barype ithes. 

Pempheres affinis (Cotton-stem ; 
Weevil), on Triumfetta in India, 
124. 

Pemphigus betas (Beet Aphis, Sugar- 
beet Boot aphis), in Canada, 84 ; 
bionomics and control of, in 
U.S.A., 114, 195, 310. 416, 417, 
492, 493. 

Pemphigus bursarius , on poplar in 
Britain, 278; food-plants of, in 
Switzerland, 367. 

Pemphigus cornicularis , commercial 


Pendulinus carmelita, on cacao in 
Belgian Congo, 79. 

P endulinus devasians, causing can- 
ker of cacao in Belgian Congo, 80. 

pennaria, Himera. 

pennipes, Trichopoda. 

Pennisdia hylaeiformis, on rasp- 
berries in Norway and Sweden. 
149, 286. 

Pennisetmi, as a shelter-trap for 
Hallfca ampelophag a in Algeria, 

142. 

Pennsylvania, miscellaneous pests 
in, 39, 379, 481 ; financial loss 
due to 8itotroga cerealella in, 438 ; 
expected outbreak of Tibicen 
septemdedm in, 165 ; pests from, 
intercepted in California, 29, 137 ; 
plant pest legislation in, 40 ; 
legislation respecting purity of 
fungicides and insecticides in, 40. 

penmylvanica, Epic.auta. 

pentagona, Aulacaspis ( Diaspis ). 

Pentarthron minutum (see Tricho - 
gramma). 

peniaspila, Leucotaenidla. 

Penlodon australis, on maize and 
grasses in New South Wales, 
337. 

Peony, Pseudaonidia paeoniae inter- 
cepted on, in California, 294. 

Pepper (Capsicum annum), Lepi- 
dopterous larvae intercepted on, 
in California, 525 ; pests of, in 
Dutch E. Indies, 446 ; Scapteris - 
ens vicious on, in West Indies, 
296 ; If acrosiphim solan ifoUi on, 
in Ohio, 455 ; Aphids transmit- 
ting spinach- blight when reared 
oil, in U.S.A., 454. 

Pepper- grass, Myzus cerasi migrat- 
ing from cherrv to, in Canada, 
121 . 

Pepper-tree, California, Scirto- 
thrips citri on, in L'.S.A., 218. 

Peppermint, Jhrffieu* miHufus on, 
in the Pescadores, 503. 

Pcpperomia (Bell Pepper), food- 
plant of Anomis erosa in C.S.A., 
108. 


uses of galls of, 244. 

Pemphigus cynodonti, sp. n., on 
Cynoaon dactylon in Lahore, 473, 

Pemphigus jilaginis, on poplar in 
Britain, 276. 

Pemphigus lactucarius, food -plants 
of, 212, 508. 

Prmptogu, pallidas, use of sails of. 

^ as medicine., 244. 

t'enijiliiifiis poptilicanlie, Pipi:u 
'wijornica predaceous on, in 
< aufomia, 48. 

tp«pkigus rhois (see Melaphis). 
"I'lfrelm. natural enemy of 
-ipluds m Holland, 136. 

(CS69) 


Peregrin us maid is (Corn Leaf- 
hopper), on .maize in Hawaii, 
552; on maize etc. in West 

Indies, 187, 394. 

Perezta legeri, sp. n., parasite of 
Pier is brasskae in France, 190. 
Pere:ia mesnili. sp. - n.. parasite 
of Picris brameue in France. 177. 
perrfifor, Thy ant a. m 

peregri na. Sch istmemi ■» 
perjidus , Enfaph is. 
perjorans, Xyleborm. , 
pergamki, Corythuca ; Parlatoria. 
Peridroma mwgaritosa ' see Ly- 
co phot i ft). 
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Peridroma saucia {see I/ycophotia 
margaritosa). 

PerUampus laevifr&ns, parasite of 
Cydia pomoneUa in Prance, 191. 
periliti, Otaeustes. 

Perilitus, parasite of Eleodee stUura- 
lis in U.S.A., 308. 

Perilitus americanus y synonym of 
IHnocampms terminates, 352. 
Perilitus eUodis , parasite of Eleodes 
in U.S.A., 309. 
periscelidaetyhis, Oxyptilm. 
Perissocentms argentinae, estab- 
lishment of, against Oecetieus 
platensis in Argentina, 316. 
Perissocentms argentinae yar. 
caridei, establishment of, against 
Oeceticus platensis in Argentina, 
316. 

Peritelus griseus, on vines in Europe, 
172. 

Peritelus senex, on vine3 in Europe, 
172. 

Peritelus subdepressus, on vines 
in Europe, 172. 
periusalis, Pachyzancla. 
perkinsi , Pteroptrichoide*. 

PerkinsieUa saecharicida (Sugar - 
cane Leaf-hopper), establishment 
of parasites of, in Hawaii, 275, 
351. 

perla , Chiysopa. 
pernieiosi, Prospaltella. 
pemidosus, Aspidiotus. \ 

Pernicious Scale (see Aspidiotus 
pemiciosns). 

Peronea minuta (Yellow- head Fire- 
worm), bionomics and control of, 
on cranberries in U.S.A., 561. 
perpallida , Euribia. 

Perrisia brassicae (Cabbage Gall- 
midge), on cruciferous plants in 
Germany, 344. 

Perrisia chrysophyllae, sp. n., on 
olives in Eritrea, 531. 

Perrisia crataegi , on hawthorn in 
Italy, 144. 

Perrisia floseulorum , on clover in 
Sweden, 150. 

Perrisia panteli , on oak in Britain, 
247. 

Perrisia proxima , sp. n., on olives 
in Eritrea, 531. 

Perrisia pyri (Pear-leaf Gall- 
midge), on pears in Norway and 
Sweden, 150, 285 ; parasitised 
by Inostemma pvricola in Spain, 
113; in Switzerland, 367. 

Perrisia strgbi (Spruce- seed Midge), I 
on spruce % in Britain, 158; bio- 
nomics of, on spruce in Sweden, 
90, 91, 92, 333. 

Perrisia vaccinii (Cranberry Tip- 
worm), bionomics and control 
of, in U.S.A., 553, 562. 


Perrisia verrucosa, sp. n., on olives 
in Eritrea, 531. 
perroudi, Pogouechaerus. 

Per sea gratissima (see Avocado 
Pear). 

perseae , Chrysomphakts ; Paraleu- 
rodes. 

persicae, Aphis ; Eulecanium (Le- 
canium)-, Myzus (Rhopalosiphwm ) , 
persicae-niger, Anuraphis [Aphis). 
persicaeeUa, Qelechia (see G. con- 
fusella). 

persicorum , Anthomyia . 

Persimmon, Ceralitis capitata on, in 
N. Africa, 39 ; pests intercepted 
on, in California, 253, 293 ; 
Kakivoria fiavofaseiala on, in 
Japan, 449. 

personatus , Cer&plastes ; Ghrysom- 
phalus [Aspidiotus). 
perspiciUata, Gampigloasa. 

Peru, Trypopremnon sanfordi on 
potato from, intercepted in 
U.S.A., 264. 

Pescadores, food-plants of HaUicus 
minutus in, 503. 

Petalostemon violacevs, new scale- 
insects on, in Kansas, 546. 
petiolata, Exorista. 
petiolatus, Omphalchrysocharis. 
Petrol, injection of, into nests of 
Cnethocampa processionea , 170. 

I Petroleum, for destroying ants, 
404, 497 ; and sand, as a repel- 
lent for flea-beetles, 498; for 
trapping insects, 367, 401, 423; 
useless as a trap for Epochra 
canadensis, 293. 

Petroleum Emulsion, formulae for, 
73, 80, 316, 411, 469; against 
Aphids and Coccids, 55, 316, 411 ; 
and Bordeaux mixture, 80 ; 
spraying with, against Tetrany- 
chus Unarms, 449. 

Petroleum Insecticides, selection of, 
from a commercial aspect, 26, 
291. 

Petroleum Soap, spraying with, 
against Eurydema oleracewn, 5; 
spraying with, against PapUio 
idaeus, 501. 

pettiti , Phenacoccus (see P. stachyo s). 
Pezomachus, hyperparasite of Apan- 
teles lacteicolor in U.S.A., 512. 
Pezomachus agilis, hyperparasite o 
Microgaster connexus in Britain, 
382. . . . 

Pezomachus instabilis, parasite oi 
Coleophorafuscidinella, in b weaei , 

94. 

Sdm nchkariae, on horse-ranish 
in Sweden, 147. , . 

Phaenobremia. predaceous on A pi^ 
mali , in Britain, 247. 
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Phaeogenes, parasite of Gydia moles- 
ta in U.S.A., 374. 
phaeorrhoea, Nygmia. 
phalaenopsis, weevil attacking, in 
U.S.A., 549. 

Phaser a bucephala, food- plants of, 
in Sweden, 148. 
phalerata, Drosophila . 
phdloralus, Lophotus. 

Phal-onia epuinana, on flax in 
Germany, 344. 

Phanerotoma franlclini, parasite of 
Mineola vaccinii, in U.S.A., 554. 
Pharoah’s Ant (see Monomorium 
pharaonis). 

f haraonis, Monomorium. 

'haseologale, probably predaceous 
on Lepidiota albohirta in Queens- 
land, 495. 

phaseoli, Agromyza ; Tychaea. 
Phaseolus, Naeoleia indicata on, in 
St. Vincent, 121. 

Phaseolus aeonitifolius, Cerambycid 
borers in, in India, 123. 

Phaseolus aculifolius, Bruchids in- 
festing, in Hawaii, 354. 

Phaseolus aculifolius var. latifolius 
(Tepary Bean), Bruchus obtedus 
infesting, in Hawaii, 353. 
Phaseolus angularis (Adsuki Bean), 
Dolichos weevil infesting, in 
Hawaii, 353, 

Phaseolus articulatus, Bruchids in- 
festing, in Hawaii, 353, 354. 
Phaseolus aureus (Mung Bean), 
Bruchids infesting, in Hawaii, 353. 
Phaseolus lunatus (Lima Bean), 
Bruchids infesting, in Hawaii, 
353, 354 ; Agromyza inaequalis 
infesting, in St. Vincent, 121. 
Pkaseolus mukiflorus, Bruchus ob- 
tectus infesting, in Italy, 468. 
Phaseolus mungo (Green Gram), 
stored, Bruchus chinensis infest- 
ing, in India, 124. 

Phaseolus radialus, pests of, in 
India, 124, 379 ; not attacked by 
Tephrosia beetle in Java, 3. 
Phaseolus vulgaris (French Bean), 
Spermophagus infesting, in Ha- 
waii, 354; Bruchus obtedus infest- 
ing, in Italy, 468 ; Halticus 
minutus on, in the Pescadores, 
503. 

phasiana , Anoploonemis. 

Phassus damor, in cacao etc. in 
Hutch E. Indies, 349, 350. 
Phassus mdabaricus, in teak in 
India, 522. 

Pheasant, destroying noxious in- 
s$ctB in Britain, 184 ; destroying 
cutworms in Mecklenburg, 445. 
Pkeidole, Aphids associated with, 
in Rbpdesia, 209 ; natural enemy 
of boll- weevils in U.8.A., 248. 


Pheidole anastasii, intercepted on 
Phormiun tenax in U.S.A., 206 * 
spreading Cronartimi ribicola in 
greenhouses, 9. 

Pheidole punctulala (House Ant) 
in S. Africa, 359. 
pheidole. Aphis. 

Phenacaspis eugeniae, intercepted 
on coconuts in U.8.A., 206. 
Phenacoccu8 aceris, on apples in 
Britain, 508 ; control of, on 
peaches in Holland, 141. 
Phenacoceus inSolitus, on egg-plant 
in Madras, 85. 

Phenacoceus pettiti , synonym of 
P. stachyos , 163. 

Phenacoceus stachyos , in Missouri. 

163. 

Pheniee moesta (see Proutista). 
Phenol, experiments with substances 
containing derivatives of, against 
Aphid eggs, 112. 
phiaippus, Am athus ia. 

Phigalia pilosaria , on roses in 
France, 470. 

Phigalia titea, Meteorus versicolor 
ovipositing on, in U.8.A., 513. 
Philadelphia, Locusta Carolina para- 
sitised by Mermis ferruginea in, 

221 . 

Philasnus linealus, bionomics and 
control of, in Maine, 11, 12. 
Philaenus spurn arius (Meadow Frog- 
hopper), food-plants of, in Maine, 

11, 12. 

Pktfaronia bilineala, in U.S.A., 12. 
Phileurus , destroyed by wood- 
peckers in Jamaica, 529. 

Philippia oleac (see Filippia). 
phUippinensis, Terines < Macro - 
tcrmes). 

Philippines, Aphid from, inter- 
cepted on rose in California, 525 ; 
Ooccidae and Derbidae of, 14; 
Metarrhizinm anisopliae infest- 
ing noxious insects in, 378; 
bionomics and control of Orydes 
rhinoceros on coconuts in, 183, 
259-261; Psyllidaeof, 15 ; Schiz- 
aspis lobata parasitised by Cased 
luzonica in, 36; new termites 
from, 184; miscellaneous insect 
pests in, 24, 261 ; sugar-cane 
pests in, 25; tobacco pests in, 
182, 379 ; parasites introduced 
into Hawaii from, 184, 275. 
Philoscia muscormn, ip Britain, 35, 
Pkiltraea elegantaria (Elegant 
Looper), parasites, of, on 
Ligustrum amurenseiin Louisiana, 
45. » 

Phlegethontius sexto (see Protoparce). 
phlegmatica, Magdalis. 

Phleum alpinism, Forda formicaria 
on, in Colorado, 566. 



PMeum pratense (see Timothy 
Grass). 

Phloeosinm thujae, in Thuja in 
Italy, 143. 

Phheothripg , in N. America, 500 ; 
on mulberry in Formosa, 174. 

Phtoeotkrips oleae, control of, on 
olives in Spain, 55, 514. 

Phlox, Phlyctaenia intercepted on, 
in Porto Rico, 485. 

PhloxPlant-bug (see Lopidea media). 

Phlyctaenia, intercepted in Porto 
Rico, 485. 

Phlyctaenia ferrugalis (see Pionea). 

Phlydaenodes stidicaUs (see 
Loxostege). 

Phobetron pithecium (Hag Moth), 
on citrus in Florida, 474. 

Phobocampa, parasite of Coleophora 
fuscedinella in Sweden, 94. 

Pholidoceras brachyptera, gen. et 
sp. n., on Gramineae in Spain, 
296. 

Phomopsis citri, intercepted on 
grapefruit in California, 293, 450. 

Phora fasciata, parasite of Coccinella 
septempundata in France, 71. 

Phora rujipes, parasite of Herse con- 
volvuli in Ireland, 212. 

Phoracantha recurva , P. scmipunc- 
tata confused with, in Australia, 
325. 

Phoracantha semipundata , biono- 
mics of, in Eucalyptus in S. 
Africa, 325. , 

Phorbia (Chort&phila) brassicae (Cab- 
bage Root-fly, Radish Maggot), 
control of, in Britain, 160, 281, 
431, 508 ; bionomics and control 
of, in Canada, 60, 84, 120, 255 ; 
intercepted in turnips in Hawaii, 
39, 69; on cabbages in Norway, 
284 ; on vegetables in Sweden, 
150 ; in Switzerland, 368 ; bio- 
nomics and control of, in U.S.A., 
13, 202, 340, 371, 388; use of 
tarred-felt discs against, 160, 
255, 280, 371, 508. 

Phorbia ceparum (see Rylemyia 
antiqua). 

Phorbia fusciceps (Bean Maggot, 
Seed-corn Maggot), measures 
against, in Canada, 255; mea- 
sures against, in U.S.A., 202, 340. 

Phorbia pilipyga, in Britain and 
France, 431. 

Phorinia verritus, parasite of Daey- 
chira crenulata in Uganda, 52. 

PKormiuvi tenax (New Zealand 
Flax). Pheidole anastasii inter- 
cepted on, in U.S.A., 206; pests 
of, in New Zealand, 5<fs. 

Phorocera saundersi, parasite of 
PhxfUmdra ealifojnica in N. 
America, 210, 


Phorodon humuli (Hop Aphis), on 
plums etc. in U.S.A., 218, 242 
416, 417. 

Phosphoric Acid, and sodium 
cyanide, producing hydrocyanic- 
acid gas, 11. 

Phosphorus, experiments with 
against cockroaches, 532. 

Phosphorus Paste suggested use 
of, against Pycnoscelis mrinamen- 
sis, 461. 

Phosphuga atraia, food-plants of, 
in Sweden, 146. 

PhragmatiphUa truncata (Cane Moth 
Borer), on sugar-cane in Aus- 
tralia, 241. 

Phramriites communis, Aphids on, 
in Britain, 431. 

phragmitieola , Hyalopterus (see H. 
pruni ). 

Phronia, means of resistance to 
desiccation shown by, in France 

318. 

Phryneta spinator, on fig and willow 
in S. Africa, 325, 360. 

Phthia pida (Red Tomato Bug), 
food-plants of, in St. Vincent’ 

251, 252. 

Phthorimaea, Trichogramma minu- 
tum unsuccessful against, in Su- 
matra, 271. 

Phthorimaea heliopa , bionomics and 
control of, on tobacco in Philip, 
pines, 379, 380. 

Phthorimaea operculella (Potato 
Tuber Moth, Tobacco Split-worm, 
Tobacco Leaf -miner), bionomics 
and control of, on tobacco in $. 
Africa, 152, 360 ; measures 

against, on potatoes in Algeria, 
32 ; intercepted on potatoes 
in California, 137; in Fiji, 237; 
measures against, on tobacco 
in Sumatra, 232 ; measures 
against, in U.S.A., 98, 292, 479. 

phthorimaeae, Omorgus. 

Phycis abietclla (see Diorydria). 

Phycitids, intercepted on mango 
seeds and apples in Porto Hie-', 
485. 

Phygadeuon varicomis , parasite of 
Cydia pomonella in France, 191. 

Phyilactinia suffvlta, Halyzia on, 
in France, 131. 

PhyUaphis fagi, on Fagus in Br. 
Columbia, 361 ; in Swedeu, 146 ; 
causing sooty fungus on beeches 
in Switzerland, 367, 

PhyUobius macidicemis, on pears 
in Sweden, 147. 

PhvUobius oblongus, on plums in 
Sweden, 148. ' , 

PhyUobius pyri, on apples ana 
pears in ^Norway ana Sweden, 
14VS86. 
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Phyllobius viridicollis, on roses in I 
Sweden, 148. 

phyllocnistis smilacisella (see Mar- 
mar a). 

PkyUoenietis suffuseUa, on oaks in 
Norway, 284. 

Phyllocaptes scUsctenddli (Silver- 
leaf Mite), on peaches in Canada, 

84. 

PhyUoeoptes intis, on vines in 
Switzerland, 367. 

Phyllodecta vitellinae , bionomics of, 
on willows in Britain, 41 ; in 
forests in Norway, 284; on 
basket willows in Sweden, 1 47. 
Phyllodecta vulgatissma (Willow 
Beetle), bionomics of, in willows 
in Britain, 41 ; in Switzerland, 
368. 

Phyllodromia germanica, experi- 
ments with insecticides against, 
531. 

Phytt&periha horticola, on beans and 
peas in Britain, 509 ; food-plants 
and control of, in Holland, 498, 
499 ; on fruit-trees in Norway and 
Sweden, 147, 285, 286. 
Phyllopkaga (see Lachnosterna). 
phyllojm, Leptoglossus. 

Phyllorycter messmiella, on oak in 
Britain, 159. 

Phylloscelis aira (Cranberry Toad 
Bug), in U.S.A., 563. 

Phylloslachys mahmoi, peats of, in 
Formosa, 402. 

Phyllostaehys mitis , pests of, in 
Formosa, 402. 

Phyllotreta, on cotton in Xyasalaud, 


Phyllotreta nemorum, bionomics of, 
on turnips in Britain, 246, 382, 
432, 509 ; in Sweden, 147. 

Phyllotreta nigripes, on cabbage in 
Sweden, 147. 

Phyllotreta sinuata, a minor pest of 
mulberry in Formosa, 175. 

Phyllotreta undulata, bionomics of, 
on turnips in Britain, 246, 382, 
432 ; on cabbage in Switzerland, 
368. 

Phyllotreta vittata (Turnip Flea- 
beetle), on cabbages in Quebec, 
60; measures against on radishes 
etc. in U.S.A., 373, 388. 

Phyllotreta vittula, on turnips in 
Britain, 482 ‘ on wheat in Swe- 
den, 147. 

Phylloxera, on vines in N. Africa, 
38 ; food-plants and natural 
enemies of; in Britain, 119; 
measures against, in vineyards 
in Italy, 478 ; races of, infesting 
vines in Italy, 56 ; legislation 
against, in Italy, 136; resistance 
of vines to, in Spain, 56 ; injec- 


m 

tion of carbon bisulphide against, 
in TJ.S-A., 13 ; on vines in New 
Zealand, 95 ; strength of hydro- 
cyanic-acid gas required to kill, 

88 . 

Phylloxera caryaecaidis (Hickory 
Phylloxera), on pecan in U.S.A., 
227. 

Phylloxera vitifoliae (Grape Phyl- 
loxera), on vines in U.S.A., 213. 
Phymaiodes aeneus, on Pseudotsuga 
taxifolia in California, 363. 
Phymatode s decussatus, on white 
valley oak in California, 863. 
Phymaiodes dimidiaius, on Pseudo - 
tmga taxifolia in California, 363. 
Phymaiodes nitidus, on conifers in 
California, 363. 

Phymaiodes obscnrus, on Querous in 
California, 363. 

Phymaiodes varius, on conifers in 
California, 363. 

Physalis, Phthia picta on, in St. 
Vincent, 251. 

Physalis angulata, food-plant of 
Heliothis obsoleta in Sumatra, 

| 271. 

: Physalis viscosa (Ground Cherry), 
food -plant of Heliothis virescens 
' in U.S.A., 214. 

' Physokermes abietis, on spruce in 
Britain, 59. 

Physokermes coryli, on hazel and 
plum in Sweden, 146. 

Physopus robustus (see Kakothrips 
• pisivora). 

I Physopus mbrocinctus (see Helio- 
thrips). ‘ 

; Physothrips, suggested placiug of 
; Taeniothrips ineonsequens in 
genus, 65. 

I Physothrips funtumiae (Rubber 
i Thrips), in Uganda and Nigeria, 

! 332. 

! Fhysothrips kelly anus, in Australia, 
332. 

Physothrips lefroyi, on tea iu India, 
269, 332. 

Physothrips manhalU, sp. n., in 

the Gold Coast, 332. 

Physothrips peculiaris, sp. n., on 
lucerne in India, 269. 

Physothrips setiventris, sp. n., on 

tea in India, 186, 332, 474. 
Physothrips ventralis , sp. n., in 

Nigeria, 297. 

Phywus georgianus, a minor pest 
of cranberries in U/S.A., 564. 
Phytalus insularis , experimentally 
infested with Metarrfrzmm pniso- 
pliae in Porto Rico, 378. 

Phytalus smithi (B*own Hardback), 
measures against, in Barbados, 
58, and control 

of, in Mauritius, 141, 878, 
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Phytelephas macrocarpa (Vegetable 
Ivory Nut), Bruchid infesting, 

. in S. America, 356, 

Pkyio melanocephala, parasitising 
terrestrial IsopodB in Britain, 
35. 

Phytodeda viminalu, on basket 
willows in Sweden, 147. 

Phytodiaet'us capuae, parasite of 
Pomona coffearia in Ceylon, 540. 

Phytoeeia cylindrica, bionomics of, 
in Sweden, 94. 

Phytomeira, parasitised by Tricho ■ 
gramma minutum in "Sumatra, 

271. 

Phytomeira btioba , percentage of 
males of, taken at light -traps 
in U.S.A., 487. 

Phytomeira brimicae (Cabbage 
Looper), on cabbages in Quebec, 
61 ; bionomics and control of, 
in U.S.A., 371, 373. 

Phytomeira calif omica (Alfalfa 
Looper), natural enemies of, in 
N. America, 210 ; not attacking 
maize in Br. Columbia, 24. 

Phytomeira eriosoma, food-plants and 
natural enemies of, in Philippines, 
379, 380. 

Phytomeira simplex, percentage of 
males of, taken at light-traps in 
U.S.A., 487. 

Phytomyza, infesting maize in Fiji, 

475. 

Phytomyza affinis, on chrysanthe- 
mum in Sweden, 150. 

Phytomyza chrysanthemi (Chrysan- 
themum Leaf-miner), in U.S.A., 

556. 

Phytomyza genicukUa, on chrysan- 
themum in Sweden, 150. 

Phytonomus (see Hypera). 

Phytonomus posticus (see Hypera 
variabilis ). 

Phytophaga destructor (see Maye- 
tiola). 

phytophaaa, Prodecatoma . 

Phytophthora, spraying experiments 
against, on cacao in West Indies, 
152. 

Phytoptus (see Eriophyes). 

Pkea, bark -beetles infesting, in 
N. America, 265, 266, 267 ; (see 
Fir and Spruce). 

Pkea alba, bionomics of Chernies on, 
in Britain, 155. 

Pkea engelmanni, bark-beetles in- 
festing, itf N. America, 264, 265. 

Pkea excelsa, pests of, in Britain, 
155, lf&: Argyresthia on, in 
Germany, 479; Ghermes abietis 
forming galls fin, in Switzerland, 
368. ' 

Picea morinda, bionomics pf Ghermes 
on, in Britain, 155. 


Pkea nigra, 155. 

Pkea orientaUs , bionomics of 
Ghermes on, in Britain, 155. 
Pkea parry ana (Blue Spruee), Bup 
restis aurulenta mining in, in 
U.S.A., 422. 

Picea pungens argentea, Gydia pac - 
tolana on, in Switzerland, 368. 
Picea sitchensis (Sitka Spruce), 
pests of, in N. America, 263* 
422, 522; bionomics of Ghermes 
on, in Britain, 155; compara- 
tively immune to Aphids in 
Britain, 258. 

pkeae, Ghermes (Dreyfusia ) ; Lack- 
nus ; Megastiamus. 
piceaperda, Dendrodonus. 
piceum, Alissonotum. 
piceus, A ttagenus. 
pkvpes, Otiorrhynchus (see 0. singu- 
laris ) ; Rhabdopterw. 
pidrostris, Tvchius. 
pida, Bagraaa ; Geramka ( Mames- 
tra ) ; Phthia- 
pidus, Cirrospdus, 

? kria, Gomocritis. 
ieris, organised campaign against, 
in Switzerland, 414. 

Pieris brasskae, (White Cabbage 
Butterfly), bionomics and con- 
trol of, in Britain, 238, 509; 
bionomics and control of, in 
France, 74, 142, 177, 190, 319, 
429, 461 ; on cabbages in Italy, 
143 ; on cabbages in Norway, 
284 ; on vegetables in Spain, 55 ; 
in Sweden, 148; new Micros- 
poridian parasites of, 177, 
190. 

Pieris napi, on onions, measures 
against, in Britain, 509. 

Pieris rapae (Cabbage Butterfly), 
ou caboages in Quebec, 60; on 
cabbages and turnips in Sweden, 
148; bionomics and control of, 
in U.S.A., 48, 201, 371, 373. 
pierreti, Psammodes . 

Pkzodorus guildingi, a supposed 
cotton pest in St. Vincent, 25L 
Piezostemum calidvm, on cacao in 
Belgian Congo, 80. 

Pig Weed (see Amarantus). 

Pigeon Pea (see Gajanus indicus). 
Pigs, utilisation of, to destroy 
noxious insects, 227, 229, 240, 
255, 267, 268, 297, 468, 484; 
insect-infested fruit as food for, 
296. 

pilidens, Pityogenes. 
pilvpyga, Phorbia (Ghortophila). 
piUeriana, Sparganothie. , . 
Pillot Apparatus, use of, against 
Cndhocampa processionea, !"«• 
PUoorocis cvoaaaUs (see P^ tnpmc- 
iota ); 
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Pttoeroc is tripumdata (Sweet- 

potato Leaf-folder), bionomics, 
control, and distribution of, 82. 
Pilophorus wakhi, bionomics of, 
on apples in U.S.A., 290. 
pilosa, Pterocomma. 
pilosaria, PhigaUa. 
piloseUa, Scoha. 

pilosus, Clytus ; Paratetranychus 
(Tetrcvnychus) ; Rhyncholophus. 
Pimento aoris, Diaprepes abbreviate 
probably on, in Virgin Islands, 
377. 


Pimpla ( Itoplectis ) conquisitor, para- 
site of Eucosma oceUona in Que- 
bec, 64; parasite of Acrobasis 
nebulella in U.S.A., 169. 

Pimpla flavipes, parasite of, By dis- 
cus bctulae in Europe, 172. 

Pimpla instigator, parasite of saw- 
dies in Britain, 431. 

Pimpla pedalis, parasite of Halisi- 
dota caryae in U.S.A., 218. 

Pimpla pomorum, parasite of 
Anlhonomus pomorum in Britain, 


Pimpla roboraior, parasite of Cydia 
pomonclla in France, 191. 

Pin-hole Borer (see A nobiuni). 

Pine {Pine), bark-beetles infesting, 
in N. America, 265, 266, 267, 521 ; 
Leucaspis pint infesting, in 
Argentina, 316; pests of, in 
Britain, 158, 159, 258, 259 ; 
pests intercepted on, in Cali- 
fornia, 137, 293; pests of, in 
Central Europe, 154, 521 ; 

measures against CnetJiocampa 
proeessionea on, in France, 169 ; 
pests of, in Holland, 497, 499 ; 
pests of, in Italy, 143, 144; 
pests of, in Japan, 95, 504; 
pests of, in Norway and Sweden, 
147, 148, 149, 150, 151, 283, 287 ; 
pests of, in Prussia, 405, 409; 
pests of, in U.S.A., 21, 205, 225, 
289, 389, 397, 421, 422, 460, 
521, 528. 

Pine Sawdust, experiments with, 
as a substitute for bran in poison- 
baits, 396. 

Pine, Austrian, Itycorsia on, in 
Connecticut, 457. 

Pine, Black, bark-beetles infesting, 
in Bosnia, 410. ’ 

Pine, Chir (see Pinus longifolia). 

Pine, Corsican, comparatively im- 
mune to Aphids in Britain, 258. 

Pine, Digger (see Ptntts soitniana). 

Pine, Japanese Red (see Pinus 


Pine, Jeffrey (see Pint** jeffrey 
Pine, Loblolly (see Pin\J tatfa 
nue, Lodge-pole (nee JW* , 
I’atWJio and P. contorta tatifol 


Pine, Long-leaf (see Finns palustris ). 
Pine, Monterey (see Pimm radiato). 
Pine, Red, Anobium boring in, in 
Australia, 390 ; Pissodes approxi- 
mate on, in Connecticut, 458. 
Pine, Scotch (see Pinus sil/vestris). 
Pine, Scrub (see Pi/nm virgimiana). 
Pine, Sugar (see Pinus lambertiana). 
Pine, Umbrella, Pseudococcus inter- 
cepted on, in California, 450. 
Pine, Western White (see Pinus 
monticola). 

Pine, White (see Pinus strobus). 
Pine, Yellow (see Pinus ponderosa). 
Pine Beetle (see Myeloptiihts). 

Pine Processionary Caterpillar (see 
Gnethocampa). 

Pine Weevils (see Uylobius ubielis, 
Myelophilus piniperda and Pis- 
sodes pini). 

Pine-shoot Tortrix (see Rhyacionia 
buoliana). 

Pineapple ( Ananassa saliva), pests 
intercepted on, in California, 
29, 100, 137, 253, 293, 450, 525 ; 
legislation restricting importa- 
tion of, into Canada, 136 ; 
Pseudococcus bromeliae on, in 
Uganda, 52. 

Pinene, experiments to determine 
toxicity of, to insect eggs, 254. 
Pines, Isle of, scale-insects on 
grapefruit from, intercepted in 
California, 253. 

pint, Chernies ; DendroUmm ; Dip- 
rion [Lophyrus ] ; Eriophyes ; 
Leucaspis ; Parharmonia ; Pis- 
sodes ; Polios pi 8. 
pini-edulis, Melanophila. 
piniarius, Bupaius. 
pinicola, Apanteles ; Aphycus ; 

Diversicornia. 
pinicolana, Rhyacionia. 
pin idensifl orae, Lachnus. 
pinifoliae , Azotus ; Chionaspis. 
Pinion (sen Pinus edulis). 
piniperda, Myelophilus {Eylurgus). 
Pink Bollworm (see Pectinophora 
gossypiella). 

Pink Mite (see Eriophyes theae). 
Pink and Green Potato Aphis (see 
Macrosiphum solanifolii). 
pinnaeformis, Lepidosaphes. 
pinnulifera, Chrysomphalus dictyo- 
8permi. 

Pinus contorta, Rhyacionia buoliana 
on, in France, 442. 

Pinus contorta iatifolii (Lodge- pole 
Pine), Ips concinnus infesting, 
in N. America, 263. # * 

Pinm densifiora (Japanese* Red 
Pine), new Aphid on, in Japan, 
548. 

Pinus edulis (pinion), pests of, in 
U.8.A., 307, 493. 
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Pinus excelsa, pests of, in India, 
522. 

Pinus gerardiana, Polygraphus 
trencki on, in India, 522. 

Pinus jeffreyi (Jeffrey Pine), Bu- 
prestlds on, in U.S.A., 166, 167, 
421, 422. 

Pinus kkasya, Sipalus hypocrita in, 
in India, 519. 

Pinus lamberiiana (Sugar Pine), 
pests of, in U.S.A., 289, 421, 422. 

Pinus longifoUa (Chir Pine), pests 
of, in India, 519, 522. 

Pinus monticola (Western White 
Pine), bark-beetles infesting, in 
N. America, 264, 265 ; pests of, 
in Canada, 522 ; Buprestis auru- 
lenta mining in, in U.S.A., 422. 

Pinus muricata, Ehyacionia buoUana' 
on, in France, 442. 

Pin us murrayana (Lodge-pole Pine), 
pests of, in Canada, 522; pests 
Of, in U.S.A., 167, 289, 421, 422. 

Pinus palustris (Long-leaf Pine), 
Buprestis mining in, in U.3.A., 
421, 422. 

Pinus ponderosa (Western Yellow 
Pine), bark-beetles infesting, in 
X. America, 265, 266 ; pests 
of, in Canada, 522; Ehyacionia 
buoUana on, in France, 442 ; 
pests of, in IJ.S.A., 166, 167, 
289, 290, 307, 363, 397, 421, 422, 
441, 528, 550. 

Pinus radiata (Monterey Pine), 
pests of, in X. America, 263, 
363, 422, 441. 

Pinus sabiniana (Digger Pine), 
Ehyacionia buoUana on, in France, 
442; pests of, in U.S.A., 167, 
289, 421, 422. 

Pinus 8 ii ce sir is (Scotch Pine), Ips 
typograpkus in, in Bosnia, 410; 
pests of, in Europe, 521 ; pests 
of, in Britain, 115, 116, 154, 259. 

Pinus strobus (White Pine), bark- 
beetles infesting, in Bosnia, 410; 
Pissodes strobi on, in Canada, 
62; Chermes strobi on, in Italy, 
143; pests of, in U.S.A., 457, 493. 

Pinus taeda (Loblolly Pine), Rkya- 
cionia buoUana on, in France, 
442 ; Buprestis mining in. in 
U.S.A., 421, 422. 

Pinus virginiana (Scrub Pine), 
Buprestis Hneata mining in, in 
U.S.A., 421. 

Pionea femCgalis, on chrysanthe- 
mums in Ontario, 412. 

Pionea forjlcalis , . on cabbage and 
turnips in Sweden, 149. 

PiophiUi casei, infestifcg food in 
Connecticut, 457. 

Pipit, a beneficial bird in Britain, 

478 . 


Pipisa eaUfomioa, sp. n., predaceous 
on Pemphigus popuficaulis i n 
California, 46. 
piraria. Aphis, 
piri, Anoeeia {Nippolachnus). 
piricola, Epidiaspis ( Diaspis ) ; Jno- 
stemma ; Toxoptera. 
pm, Bruchus (see B. pisorum) ■ 
Contarinia ; Acyrthosiphon (Mae- 


pisivom , Kakothrips. 

Pisonia macrophyUa, Pulvinaria 
pseudo -jloccif era on, in Seychelles 

68 . 

pisorum, Bruchus. 

Pissodes, on balsam fir inCanada, 54 1. 

Pissodes approximate, on red pine 
in Connecticut, 458. 

Pissodes pint (Pine Weevii), as- 
sociated with Hylastes on conifers 
in Scotland, 116, 117. 

Pissodes strobi (White Pine Weevil) 
bionomics and oontrol of, in 
X. America, 26, 62, 482. 

Pissodes validirostris, on pines in 
Sweden, 148. 

pissodis , Eurytomu. 

Pistacia t-erebinthus (Turpentine 
Tree), measures against Megus- 
tigmus ballestrerii on, in Sicily, 488. 

Pistacia vera (Pistachio), measures 
against Megastigmus baUestrerii 
j on, in Sicily, 488. 

I Pisum arvense, Bruchus ajjinis on, 

| in India, 124. 

• Pisum saiimm, Bruchids infesting, 

! in Hawaii, 352, 353, 354 ; Bruchus 
! obtectm infesting, in Italy, 468 ; 

(stored), Bruchus ehinensis in, 
j in India, 124; (see Peas). 

Pitch, and coal-tar, banding with, 
against Apion apricam, 327. i 
! pithecium, Phobetron. J 

| Pithecolobium soman, food-plant ol 
! Homona coffearia in Ceylon, 540. ' 

pityocampa , Cnethocampa (Thaume- 
topoea). 

Pityogenes bidentatus, parasitised 
by Caenopachis hartigi in France 
477 ; associated with Hyfostes 
pdtliabus in conifers in Scotland, 
116 ; in Sweden, 89, 147. 

Pityogenes chalcographus, parasi- 
tised by Hypophloeus linearis iu 
Bosnia, 410 ; in forostsin Sweden, 
89, 147, 287. 

Pityogenes pilidens, in black pme 
iu Bosnia, 410. 

Pityogenes quadridens, in white pine 
in Bosnia, 410; parasitised by 
Caenopachis hartigi in France, 
477 ; in Sweden, 89, 147. 

Pityogenes quadridentatus, 

■elated with Hylmtet palliatur^ft 
conifers in Scotland, 116. 
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pityokteines minukts, in Pseudotsuga 
taxifolia in N, America, 265. 
pityokteines sparsus (Eastern Fir 
bark-beetle), in conifers in Canada, 
541. 

p'dyophapus ferrugineus , predaceous 
on H pastes and Myetophilus in 
Britain, 116, 154. 

pityophorus nitidulus, bionomics of, 
in spruce in U.S.A., 263. 
PUyophthorue micrographu*, in 
spruce in Bosnia, 410. 
dacida, Chrysophana. 

Plaesius javanus, suggested intro- 
duction of, into St. Lucia from 
Java against Cosmopolites sordi- 
dus, 516. 

Plagia americana, parasite of Phyto- 
metra calif ornica in N. America, 
210 . 

Plagia ayerzia, sp. n., parasite of 
Eachiplusia nu in Argentina, 428. , 
plagiatus, Astiphrommus ; Euagoras. i 
plagifera* Odonestis. 

Plagiodera versicolor, control of, ! 
on poplar and willow in New ; 
Jersey, 205. 

Plagiognathus annulalus , predace- 
ous on Chaitophorus negundinis 
in U.S.A., 164. 

Plagiolepk longipes (Gramang Ant), 
relation of, to Coccus colemani in 
India, 321, 322 ; on cacao and 
coffee in Dutch E. Indies, 349, 350. 


PUdanus oriental™ (Eastern Plane) 
not attacked by Coryikwn ciliata 
m U.S.A., 102. 

Platamis racenwsa, pests of in 
U.S.A., 53, 102. 

Platanm wrighti, Corylhuc a ciliata 
on, in U.S.A., 102. 
plate, ms, Oecetkus ; Pulvinaria : 
Tetrastichus. 

Platychirus perpallidus, beneficial 
in Maine, 242. 

Platychirus quadratus, beneficial in 
Maine, 242. 

Platycodon grandifiorum , Macrosi- 
pftwm rudheckiae on, in Japan, 

Platyedra rilella, bionomics of, in 
Transcaucasia and Turkestan 

346. 

Plaiygaster, parasite of canker- 
worms in Kansas, 546. 
Plaiygaster contort icornis, parasite 
of Perrisia slrobi in Sweden, 91 

92, 333. 

Plat y par ea poeciloptera, on aspara- 
gus in Italy, 143. 

Plotyptilia pusilUdactyla, destroying 
Lantana in India, 124 
Platypus, in cacao in Belgian 
Congo, 79; in Shorea robust a in 
India, 522. 

Platypus icihoni , bionomics and 
control of, in conifers in X. 
America, 265. 


planatus, Otiorrhynchus. 

Plane ( Platanus ), Aleurochiton aceris 
on, in Italy, 143. 
planifrons , Clytus. 

Plant Pest Legislation, in S. Africa, 
358; in Canadq,, 136, 472; in 
Cuba, 379 ; in India and Ceylon, 
40, 87 ; in British West Indies, 
33, 472 ; in Dutch E. Indies, 
505; in Italy, 136; in Japan, 
520; in Porto Rico, 485; in 
Spain, 427 ; in U.S.A., 1, 40. 
Plant ago virginka , Aeolothrips 

bicolor on, in Florida, 505. 

Plantain (Musa), no prohibition 
against importation of, into Porto 
Pico, 485; pests of, in St. 
Lucia, 515, 616 ; some species of, 
immune to attacks of Cosmopolites 
sordidus in Seychelles, 377. 
Plaint&in (Plantago), alternative 
host -plant of Aphis molifoliae in 
U.S.A., 417. 

Plaster of Paris, ineffective against 
cockroaches, 532. 
phlani, Stfmacoccitf. 
mitamides, Dr epanosiphum (Aphis). 
ElaUfims occidentals (Western 
sycamore, Buttonwood), bio- 
nomics and control of Coryihuca 
ciliata bn, in U.S.A., 1 Q 2 . 


Plautia fimbriata, a minor pest of 
mulberry in Formosa, 174. 
Plautia stali (see P. fimbriata). 
plebeius, Anomalipus. 

Plegaderus vuhxeratm, parasite, of 
bark-beetles in Bosnia, 410. 
PlemelieUa abictana (Fir-seed Gall- 
midge), infesting fir-cones in 
Germany, 5. 

Plesiocoris rugicollis (Apple Cap- 
sid), control of. on apples in 
Britain, 238, 278-280, 436, 508. 
j Plesispa reichei, on coconut in 
| Malaya, 523. 

I Pleurotropomyia ae neoscut ell nut, 

! parasite of Cosmopteryx in Aus- 

| tralia, 387. 

t Pliomelaena (see E unrest a). 
Plochionis timidus, predaceous on 
Eyphantria cunea in Connecticut, 
456. 

Plodia interpunetella (Indian Meal 
Moth), bionomics of, in U.S.A., 
112, 246, 425, 457 ; » fumigatiou 
with chlorpicrin against, 491. 
plorabunda, Chrysopa. • 

Pluchea sericea (Arrow^eod), food- 
plant of Myochrous longulus in 
Arizona, 22. * 

Plum, measures against Capnodis 
on, in X. Africa, 400 ; Cydia 
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pomoneUa on, in S- Africa, 324 ; 
pests of, in Britain, 114, 160, 
279, 436, 508, 509, 510; pests of, 
in Canada, 23, 54, 60, 84, 165, 
364; Eulecanium comi on, in 
Holland, 140; pests of, in Italy, 
143, 173, pests of, in Japan, 403, 
548; pests of. in Norway and 
Sweden, 146, 147, 148, 149, 150, 
151, 285; measures against 

Ehynchites bacchus on, in Sicily, 
295; pests of, in Switzerland, 
367 ; pests of, and their control, 
in U.S.A., 12, 22, 212, 213, 242, 
300, 369, 373, 389, 416, 417, 419, 
450, 489 ; scorching effect of 
calcium arsenate sprays on 
foliage of, 329. 

Plum, Hog (see Spondias lutea). 

Plum Aphis (see Aphis pruni). 

Plum, Curculio (see Conotrachelus 
nenuphar). 

Plum-tree Borer (see Enarmonia 
woeberiana). 

pkimosa, Acroceratitis. 

Plums, Dried, Dichodiplosis in, in 
Britain, 247. 

Phisia (see Phytometra). 

Plutdla maculipennis (Diamond- 
back Moth, Small Cabbage Moth), 
bionomics and control of, on 
vegetables in S. Africa, 248, 
359 ; in Britain, 509 ; on vege- 
tables in Ceylon, 539 ; parasitised 
by Angitia polynesialh in Hawaii 
and U.S.A., 351 ; control of, on 
cabbages in Porto Rico, 486 ; on 
cabbages in Quebec, 61; mea- 
sures against, in Queensland, 
495; on cabbage in Sweden, 150. 

plutellae, Angitia (see A. polyne- 
sialis). 

Poa, Sipha sehoutedeni on, in 
Britain, 170. 

Poa pratensis, Forda formiearia on, 
in Colorado, 566; thrips on, 
in Sweden, 145. 

Poa trivialis, Sipha paradoxa on, in 
Britain, 170. 

Podapolipus berlesei, parasite of 
Schistocerca paranensis in Chile, 

428. 

Podisus, a natural enemy of Galo- 
soma in U.S.A., 17. 

Podisus macvliventris (Spined Sol- 
dier Bug), predaceous on PtZo- 
erocis Iripunctaia in Porto Rico, 
82; predaceous on insect, peets 
in U.8.4., 215, 219, 456, 495. 

Podqps, on xice in Dutoh E. Indies, 
447. # 

Podothrip 8 propinquus, sp. n., on 
kola m Gold Coast, 269. 

Poecilocoris drurae\ a minor pest 
of mulberry in Formosa, 174. 


Poecilocoris lotus (Tea-seed Bug), 
on tea in India, 187. " 

poeeUoptera, Platyparca. 

f oeta, Zaommoencyrtus. 
'ogonochamts crinitus, on oak in 
California, 528. . 

Pogonochaents fascieulatus, probab- 
ly parasitised by Iphiaulax extri - 
color in France, 477. 
Pogonocha&rus oregonus, in conifers 
in California, 628. 

Pogonochaeras perroudi, probably 
parasitised by Iphiaulax extri- 
color in France, 477. 
Pogonomyrmex (Harvester Ant), 
control of, on lucerne in Arizona’ 
140. 

Pogonomyrmex barbatus malefaciem, 
on cotton in U.S.A., 248. 
Poinciona regia, attacked by Dicho- 
6tate8 8ubocellatU8 in Egypt, 557, 
Poinsettia, Pycnoscdus survnamensis 
on, in greenhouses in Connecticut 
460. 

Poland, Pseudococcus vovae on Juni- 
perus communis in, 342. 
Polanma inscosa, eradication of, 
against Nezara viridula and 
Edessa meditabunda in West 
Indies, 250, 251. 

Folia ohracea, on cabbage in Swe- 
den, 148. 

Polio renigera, percentage of males 
of, taken at light-traps in U.R.A., 
487. 

Poliaspis pini, intercepted on pine 
etc. in California, 137, 253. 
poligraphus , Polygraph us. 

Polistes cmericanus , predaceous on 
Anomis erosas n U,SA., 108. 
Polistes annularis , successful intro- 
duction of, into Montserrat, 5*1. 
Polistes hebraeus , predaceous on 
Othreis fuUonica in Fiji, 237. 
Points 8 pallipes, predaceous on 
Criocens asparagi in U.S.A., 215. 
politu8, Agrilus. 
pollinosa, Eleodiphaga. 

Polybia occidentalism on A cad a 
Central America and Mexico, 
129. 

Poly coon confertus, measures against. 

on pears iffKlalifomia, 384. 
polycera, Cynips. 
polycfUorus , Vanessa. 

Polychrosis botrana (Vine Moth), 
measures against, on vines in 
Algeria, 273; bionomics and 
control of in France, 73, 375, 471 ; 
control of, in Germany, 405; on 
vines in Italy, 143; contipl of, 
on vines in Russia, 162; para- 
sites of, in Spain, 113 ; on vines 
in Switzerland, 367 ; parasitised 
by Oophthora semblidis, 172. 
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polychrosis viteana, on vines in 
America, possibly not distinct 
from P. botrana, 472. 
Polycystomyia benefica, sp. n., para- 
site of Agromyza phaseoli in 
Australia, 387. 

Polycystus dypeatus, sp. n., para- 
site of leaf- miner in St. Vincent, 
121, 274. 

Polydesmm eomplanatm , on orna- 
mental plants in Sweden, 151. 
Polydrosus flavipes, on fruit-trees in 
Sweden, 148. 
polyglottus , Mimus. 

Polygnotus, parasite of Mayetiola 
destructor in U.S.A., 304. 
polygonaphis, Aphidius. 
polygons, Anthomyia ; Aspidaphis. 
Polygonum (Knot grass or Door- 
weed), Aspidaphis polygoni on, 
in Colorado, 180; Anthomyia 
polygoni on, in Switzerland, 368. 
Polygonum virginianum (Smart- 
weed), food- plant of Popillia 
japonica in Now Jersey, 440. 
Polygraphu8 poligraphus, in conifers 
in Bosnia, 410 ; in Sweden, 89. 
Polygraphs rufipennis, in forests 
in Canada, 541. 

Polygrapkus trenchi, in Pins gerar- 
diana in India, 522. 

Polyhedral' Disease, experiments 
with Lymantria dispar and, 566. 
polynesialio, Angitia. 

Polyommatus baeticus (see Lam- 
pides). 

PolyphyUa decemlineata, on straw- 
berries in Canada, 85. 

PolyphyUa fuUo, food-plants of, in 
Holland, 498, 459 ; new Dip- 
terous parasites of, in Russia, 
131 ; measures against, on vines 
in Russia, 162. 
polyphyllae , Hyperecteina. 
Polypodium aurcum, Lecanium sig- 
niferum on, at Kew, 59. 
Polyporus, Orchesia micas bred 
from, in France, 477. 

Polyporus shoreae, attacks of Diapus 
furtivus associated with, in India, 
522. 

Pomegranate, wood-boring beetles 
infesting, in Egypt, 50; Scirto- 
Ihrips citri on, in U.S.A.. 218. 
Pomelo {see Grapefruit). 

I'omi, Aphis ; hepMhyrium. 
■pomone.Ua, Aphis-, Cydia ( Carpo - 
e«psa, luspeyresia ) ; lihagoletis. 
poniorum, Anthono mus; Campoplex : 
hepidosaphes ( Myliiaapis ) ; Pirn- 

Pone'ns Irifoliata, new Aphid on, 
m Japan, 548. 

ponderosae, Dendroctonus : Try- 
imlenSim. 3 


Pongamia glabra , Stromatimi bar- 
Datum on, in India, 519. 

Pimttmia gdlicola, making galls 
on willows in Britain, 41. 

Pontia rapae (see Pier is) 

Poonac (Oil-cake), Stored, pests of, 
in Seychelles, 68. 

Popillia japonica, food-plants of 
and measures against, in New 
Jersey and Japan, 205, 440. 

P es ^ 8 °f. in Britain, 42, 59 
‘™> P ests of, in Canada, 361 ' 
«4; Lepi dosaphes ulmi on, in 
Prance, 411 ; pests of, in Italy, 
43 , pests of, in N orwav and 
Sweden, 148, 149, 150, 151, 284; 
femphigus bursar iu s on, in Swit- 
zerland, 367 ; pests of, in U.S.A. 
21, 205, 241, 290, 397, 416, 421’ 
457, 528, 552, 555 ; (see Populus). 

Poplar, Balsam (see Populus bal- 
samifera). 

Poplar, Carolina (see Populus del- 
toides). 

Poplar, Lombardy (see Populus 
nigra italica). 

Poplar Weevil (see Cryptorrhynchvs 
lapathi). 

populi, Melasoma (Chrysomela) ; 
Sphinx. 

populkaulis , Pemphigus. 

populicola, Chaitophorus. 

populifolii, Ardaphis. 

populnea, Saperda. 

populneus, Ciadobius. 

Populus (Cottonwood), pests of, 
in U.S.A., 195, 399, 528; (see 
Poplar). 

Populus alba } Rhinoencyrtus male- 
nottii, on, in Spain, 296. 

Populus angustifolia (Narrow-leafed 
Cottonwood), winter host of Pem- 
phigus beiae in Colorado, 310, 311. 

Populus baUamifera (Balsam Pop- 
lar), Aegeria apiformis on, in 
Sweden, 149 ; pests of. in U.S.A 
206, 242. 

Populus deltoides (Carolina Poplar), 
pests of. in U.S.A. . 218, 396, 
421. 


Populus m on Hi (era. nests of, in 
U.S.A., 528. 

Populus nigra italica (Lombardy 
Poplar), pests of, in U.S.A., 
218, 396, 457 ; not attacked by 
Cryptorrhynehus lapathi in 
U.S.A.. 207. 

Populus tremuhi (Aspert), J.ecan imu 
zebrinum on. in Britain. 59. 

Populus tremutoides ‘{American 
Aspen), posts of. in t’.S.A..*421, 
528, 550. # , 

Populus trickocarpu (Black Cotton- 
wood), Buprestis qibbsi on. in 
U.S.A., 421. 
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Porcellio scaber, parasitised by 
Phyto me l anocep Kola in Britain, 
35. 

porceUus, Euseepes . 

Poropoea deJUippii , parasite of Bye- 
tiseus betulae in Europe, 172. 
Porricondyla gossypii (Red Maggot), 
on cott-on in Barbados, 394. 
porteri , Anagrus. 
porterina, Chrysopa. 

Porthesia si mills (see Arctomis 
chrysorrhoea). 

Porthesia taiwania . on mulberry in 
Formosa, 175. 

Porthetria dispar (see Lymantria). 
portarkensis, Laehnosterm. 

Porto Rico, pests of coffee in, 
103-105 ; mango pests in, 392 ; 
miscellaneous insect pests in, 
58, 82, 130, 254, 390, 393, 484, 
485-487 ; experiments in con- 
trolling Lachnostema in, 377 ; 
list of insects infested with Metarr- 
hizium anisopliae in, 378 ; Metarr - 
hizium anisopliae introduced into 
Hawaii from, 378; pests inter- 
cepted in quarantine in, 485; 
varieties of lime free from mag- 
nesia in, 378. 

Portugal, Lonchaea aristella in, 78. 
posita, Ischnura. 
postica, Orgyia ; Tomaspis. 
posticata , Dasyllis. 
posticus , Phytonomus (see Hypera 
variabilis). 

postscutellaris , Chrysis. 
postvittana, Tortrix. 

Potash, manuring with, ineffective 
against cutworms, 445 ; as a 
soil dressing against Tylenchus 
devastatrix, 135; scarcity of, in 
commercial soaps, affecting effi- 
cacy of oil emulsions, 487. 
Potassium Carbonate, in formula 
for spray against Eriosoma lani- 
gerum, 412, 471; in sprays 
against red spider, 547. 

Potassium Chloride, manuring with, 
ineffective against cutworms, 
445. 

Potassium Cyanide, in preparation 
of hydrocyanic-acid gas, 118, 157, 
181, 401 ; for destroying ants, 
140, 142; effect of, on trees, 
433 ; (see Hydrocyanic Acid). 
Potassium Iodate, determination of 
arsenic in .insecticides and fungi- 
cides with, 440. 

Potassium, Permanganate, useless 
against vine-moths, 73. 

Potassium Salts, addition of fungi- 
cides • containing, to nicotine- 
paraffin emulsion, 239. 

Potassium Sulphide* (Liver of Sul- 
phur), experiments in spraying 


apples with, 182; addition of, 
to paraffin emulsion against Byal- 
opterus arundinis, 180 ; spraying 
with, against TetranychuB telarim 
449 ; increasing value of arseni- 
cals, 862. 

Potassium Sulpho-carbonate, ex- 
periments with, against vine- 
moths, 73. 

Potato {Solamum tuberosum), Phtho - 
rimaea operculdla on, in S. Africa 
360; pests of, in Algeria, 32- 
Epicauta atomaria on, in Brazil* 
256; pests of, in Britain, ns’ 
160, 170, 425, 508, 509 ; measures 
against pests of, in Canada, 241 
255, 329, 395 ; Thrips tabaci on,* 
in Chile, 429; pests of, in Ger- 
many, 5, 87, 404, 445 ; mite in- 
festing, in Hawaii, 552 ; pests 
of, in India, 182, 379; Epilachna 
on, in Dutch E. Indies, 349; 
Aphids on, in Japan, 548 ; Relio’- 
this obsoleta on, in Nyasaland, 70 • 
Tenebrionid beetles on, in Blio- 
desia, 337 ; pests of, in Swedeu 
92, 145, 147, 148, 149; Agriotes 
on, in Switzerland, 368; pests 
of, in U.S.A., 19, 67, 230, 292 
340, 370, 371, 389, 417, 454, 455 
479, 483, 490, 493, 494, 545, 565 ; 
pests intercepted on, in U.S.A., 
29, 137, 253, 254, 294, 450, 525; 
legislation restricting importa- 
tion of, into India, 87. 

Potato, Sweet (see Sweet Potato). 

Potato Agar, less satisfactory for 
artificial rearing of Drosophila 
than banana agar, 219. 

Potato Aphis *(see Macrosiphim 
solanifolii and Ehopalosiphum 
solani). 

Potato Beetle, Colorado (sec Lep- 
tinotarsa deeemlineata). 

Potato Flea-beetle (see Epitrix 
cucumeris and PsyUiodes ajfhiis). 

Potato Leaf -hopper (see Empoo^a 
mali). 

Potato Stem-borer (see Gortymi 
micacea). 

Potato TuberMoth (see Phthorimaca 
operculella). 

Powder-post Beetle (sec Lyctus 
brunneus). 

praecocella , Argyresthia. 

praefectata, Xanihorhoea . 

Praepodes, destroyed by wood- 
peckers in Jamaica,- 529. 

praeustus, Xylonites. 

Praon coloradensis, parasite of 
Chaitophorus neyundinis in U *5. A., 
164. 

Praon ft awn ode, probably a para- 
site of Aphis abietina ini Britain, 

276 . 
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Praon velum, probably a parasite 
of Aphis abidina in Britain, 276. 
.p«i8t»«»i Dicyphus. 
praUnsis, Acmeops ; Bryolia (see 
e B. pretiosa ) ; Lygus. 
prays oleetlus (Olive Moth), para- 
sites of, in Spain, 113, 
prenoUpis longimmis (Crazy Ant), 
intercepted on vegetables in 
Hawaii, 89 ; intercepted in 
houses in U.S.A., 208. 
pretma, Bryobia. 

pretmum, Triehogramma (see T. 

1 minuiwn). 

Prickly Ash, alternative food-plant 
of citrus pests in Florida, 474. 
Prickly-fish Beetle (see Trirhahda 
bnvicoUis). 

Prickly Pear (see Opuntia). 
nrima, Watmtonia. 

Primrose, Philaenus spimanus on, 
in Maine, 12. 

Primrose, Evening (see Evening 
Primrose). . . 

minceps, Attorns (see Dirphya). 
Prioniiws cristatns (Wheel Bug), 
predaceous on Byphantria ainea 
in Connecticut, 458. 

Priononyx atrtilus , destroying grass 
hoppers in Colorado, 340. 
Prumoxystu*. in forests in D.8.A., 

522 . . . 

Prionu* California is, in Qucrcus 
agrifolia in California, 363. 
mmatims, Eriqorpt*. 

Prist (vulaetis bi/iMtculolu8 t parasite 
of Purpurieenus koehleri in 
France, 318. 

Pristaulaeus chlapovskii, parasite » 
of Clytus pilosus in France, 318. ! 
Pristauiacus gloriator, in France, j 

318. . • -TV 

Pmtaulaeus latreillanus, m France, > 
318. . | 

PmiavUiew8 patrati, parasite of j 
Xiphydria in France, 318. 

schletteri, probably a 
parasite of Longicoma in France, 
318. 

Prkliphora appendicutata (sec P. 
paUipes). 

Vrktiphora paUipee, on gooseberries 
in Norway and Sweden, 151, 280. 
PWtftofHcWdifl agilis, parasite of 
Mineola vaceinii in U.S.A., 554. 
Prisfomerus, parasite of Acrofam* 
nebwTefla in U.S.A., 169. 

Pristomerm vuberator y parasite of 
-! rgyroploce varitgana and Cydia 
pomndla in France and Italy, 
173, 191. 

Privet, food-plant of Lepidosaphee 
idmi in Ik. Columbia, 361 ; pests 
of, in Sweden, 146, 150; pests 
in U.S.A., 252, 268, 474. 


proboscidaria , Fiorinia. 
procera, Triodonta. 
processionm, Onethocampa, 

ProciphUus bumeliae, on silver fir 
in Switzerland, 368. 

Prociphilus corrugaius (Woolly 
Thorn Aphis), food-plants of, in 
U.S.A., 212. 

ProciphUus orataegi, on Crataegus 
cuneatus in Japan, 548. 

ProciphUus jraxinijolii, on ash in 
Maine, 242. 

ProciphUus nidificus, migrations of, 
on silver fir and ash in Switzer- 
land, 368. 

ProciphUus osmanthae, sp. n., on 
Omanthu s api/olium in Japan, 
548. 

ProciphUus pyri y on Japanese pear 
in Japan, 548; on pears in U.S. A., 
212 . 

ProciphUus xyloslei, on Lonicera 
in Sweden, 146. 

Prococcophagus orientaUs, parasite 
of Coccids in Hawaii, 352. 
Proctotrupes , parasite of Homona 

I coffcaria in Ceylon, 540. 
Prodecatoma, infesting seeds of 
conifers in Japan, 403. 

Prodecatoma phytophaga, on Japan- 
ese ivy in America, 403. 

Prodenia, infesting tobacco in 
Dutch E. Indies, 350. 
j Prodenia dolichos, on ornamental 
plants in Barbados, 394. 

Prodenia littoralis (see P. litura). 
Prodenia litura (Tobacco Cutworm, 
Cotton Worm), bionomics, control, 
and distribution of, 379 ; Ascala- 
ph us predaceous on, in Egypt, 49; 
measures against, on mulberry iu 
Formosa. 175; oil Begonia in 
Fiji, 238; bionomics of, in 
Dutch E. Indies, 271, 447 ; 
bionomics of, in Nyasaland, 70 ; 
control of. in Philippines. 25. 
Prodenia ornithogaUi (Cotton-boll 
Cutworm), on cotton in V S. A., 
248 ; P. litura erroneously re- 
corded as. in America, 379. 
prod m eta, Tb rip * a ph i * . 
protlucfuSy ( ' rioeephalus . 
progemmaria . H ibernm. 

Progenius, in Shore a robusta in 
India. 522. 

Pro fen usa eoUaris (Cherry and Haw- 
thorn Sawtiy Lcaf«m ; ner), in 
orchards in V.S.A., 130. 
project us. Franlliniella kispinosne. 
Promaehus. predaceous* on grass- 
hoppers ini'olonido, 340. 
Promach us aicr ( see f \ ye*on rows ). 
Promachus fitch i, predaceous on 
Lachiiosterna *in V.S.A.. 345, 
451. 
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Promackus vertebratus, predaceous 
on Lachnostema in U.S.A., 845, 
563. 

Promackus yesonicus, predaceous on 
white grubs in Japan, 345. 

Promecops lunatus, food-plants of, 
in Barbados, 394. 

Promecotheca cumingi , bionomics of, 
in Malaya, 523 ; a minor pest of 
coconuts in the Philippines, 25. 

Promecotheca reichei (Coconut Leaf- 
miner) a minor pest of coconut 
in Fiji, 237. 

Promolaciis cornigera t parasite of 
Bipersia resinophila in India, 519. 

propinqua, Leptura. 

propinquus, Podothrips. 

Prosena, introduced into Hawaii 
from the Philippines against 
Anomala oricntalis, 275. 

prosopidcs, Heterospilus. 

Prosopis glandulosa (Mesquite), 
Buprestid beetles in, in Arizona, 
307. 

Prosopis julifiora (Algaroba), Bru- 
chids irf seeds of, in Hawaii, 354, 
356 ; seeds of, attacked by 
Pachymerus gonagra in India, 
519; Chrysobothris exesa on, in 
U.S.A., 167. 

prosopis , B ruchus. 

ProspalteUa fasciata, parasite of 
Chrysomphalus didyospermi in 
Italy, 9, 36. 

ProspalteUa leucaspidis, parasite of 
Ckionaspis pinifoliae'in Spain, 113. 

ProspalteUa (Aspidiotiphagus) louns- 
buryi, parasite of Chrysomphalus 
didyospermi in Italy and Madeira, 
9, 36. 

ProspalteUa perniciosi, parasite of 
Aspidiotus perniciosus in Ontario, 

413. 

ProspapkeUnus silvestrii (see Apke- 
linus). 

Proteopteryx bolliana (Pecan Bud- 
moth), on pecan in U.S.A., 227. 

Proteopteryx deludana (Bud Worm), 
bionomics of, on pecan in Georgia, 

453. 

proteus . Clastoptera ; Endamus ; 
Parlatoria. 

Protoparce eingulata, on sweet 
potatoes in Antigua, 211. 

Protoparce guinquemaculata, use of 
powdered lead arsenate against, 
in U.S.A., 216 ; not disseminating 
mosaic diSease of tobacco, 645. 

Protoparce sexto, use of powdered 
le^d arsenate against, in U.8.A., 
216. 

P rout id a moesty, distribution of, 
on sugar-cane, 14; on sugar-cane 
in Ceylon, 539 ; qn sugar-cane in 
Philippines. 25. 


provanckeri, Idiocerus. 
proximo , Perrisia. 
proximus, Ips. 
pruininus, Bruchus, 
pruinosa, Microphthalmia . 

Prune, pests of, in Italy, 143 ; De ,t a 
of, in U.S.A., 98, 252, 292 400 
450. ’ 


Prunes, Dried, pests of, and their 
control, in California, 425. 
pruni, Aphis ; Hyalopterus (see 
H. arundinis). 
prunieUa, Aphis, 
prunifoliae, Aphis, 
prunivora, Enarmonm (Laspeyresia) 
Prunus , Hyalopterus arundinis on 
in Br. Columbia, 361; Hyalo 
terus arundinis (pruni) on. in 
Egypt, 209 ; (see Plum). 

Prunus amygdalus (see Almond) 
Prunus armeniaca (see Apricot). 
Prunus avium (see Bird Cherry). 
Prunus cerasus (see Cherry). 
Prunus communis, food- plant of 
Boarmia theae in Japan, 95 • (g ee 
Plum). 

Prunus demissa (Wild Cherry ), 
Taeniopteryx pacifica on, ‘in 
U.S.A., 389. 

Primus domesticus (see Plum). 
Prunus emarginata (Wild Cherry), 
food-plant of Lepidosaphes uhni 
in Br. Columbia, 361 ; Taeniop- 
teryx pacifica on, in IJ.S.A 
389. 

Prunus imititia (see Damson). 
Prunus lusitanica (Portugal Laurel), 
Stephanitis pyri on, in Europe, 

342. 


Prunus mahaleb, Argyroplocc varie • 
gana on, in Italy, 173. 

Prunus mume (Japanese Apricot), 
Aphids on, in Japan, 548. 
Prunus pennsylvanica (Wild Red. 
Bird, Fire or Pin Cherry), tthago- 
letis fausta on, in N. Ataerica. 
419. 

Primus persica (see Peach). 
Prunus pumila (Sand Cherry), 
nomies and control of Gelechia 


confusella on, in U.S.A., 464. 

Prunus sargenti, Anthonomus bisig- 
naius intercepted on, in U.S.A., 

206. 

Prunus serotina (Wild Cherry), 
bionomics of Corytkuca spinnlosa 
on, in New Jersey, 273. 

Prunus tomentosa, food-plant 01 
Jankowskiafuscaria in Japan, 95. 

Prunus v irginiana (Choke-cherry), 
food-plant of insect pests in ; v 
America, 12, 241, 243, 361, 417, 
420, 507. 

Prussia, bionomics of Dendrohmvs 
pini on pines in, 408. 
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Psallas ambignus, on apples in 
Britain, -278, 279, 280. 

Ps/dlus obsourus (see P. ambiguus). 
Psammoehares Inetuosus, in Hawaii, 


351. 


r, in Southern Rhodesia, 


538. 

PsamrMdes batesi, on potato and 
tobaoeo in Rhodesia, 337. 

Psammodts pieneti, on potato and 
tobacco in Rhodesia, 337. 

Psammodts svrobicoUis, on potato 
and tobacco in Rhodesia, 337. 

Psammodes similis , on potato and 
tobacco in Rhodesia, 337. 

Psen airatus (see P. ptUlipes). 

Psen pallipes, natural enemy of 
Aphids in Holland, 136. 

Pseuiaonidia duplex, intercepted on 
CameUia etc. in California, 100, 
293, 450, 525. 

Psmdaonidia fossor, on grape-vine 
in Br. Guiana, 88. 

Pecudaonidia paeoniae, intercepted 
on peonies in California, 294. 

Pseudaonidia ( Aspidiolm ) trilobiti- 
formis, on cacao in San Thomd, 
52, 384; on mango in Uganda, 
52 ; control of, on citrus in 
Zanzibar, 128. 

Pseudaphelinus caridei, gen. et 
sp. n., parasite of scale-insects in 
Argentina, 428. 

Pseudatraetocera caiosomae, a na- 
tural enemy of Calosoma in 
U.S.A., 17, 

Pseudischnaspis, in Cuba, 482. 

Pseudoalbana lameerei, attacking 
Citrullus milgaris colocynthoides 
ill Egypt, 557. 

pseudoavenae, Aphis. 

pseiulobrassicae.Siphocoryne (Aphis). 

Pseudococeus (Mealy Bug), measures 
against, on vines in Britain, 11, 
144, 145; intercepted in Cali- 
fornia, 29, 100, 101, 137, 253, 
293, 450, 525 ; in Grenada, 33 ; 
intercepted in Hawaii, 69 ; con- 
trol of, on vines in Holland, 
141; on coffee in Dutch E. 
indies, 350; associated with 
.1 lyrmelachista ambigua , on coffee 
;n Porto Rico, 104 ; intercepted 
m Porto Rico, 485 ; control of, 
on cacao in Uganda, 51 ; mea- 
sures against, in U.S.A., 370, 
414; measures against, on vines 
in .New Zealand, 95. 

Pseudococms aceris (see Phenacoe- 


on Imported 

predaceous enemies of, in 
ChUe, 429 ; ChUocorus bipusiula- 
tus effective against, in France 
(C569) 


488 ; infesting Enodendron an - 
fractuosum in Dutch E. Indies 
350; on coffee in Porto Rico* 
105; on cranberries in U-S-A,. 
508. 

Pseudococcus bakeri (Grape Mealy 
Bug), Bpraying against, in Cali- 
fornia, 87. 

Pseudococcus bromeliae t intercepted 
on pineapples in California, 29, 
100, 137, 253, 293, 450, 525; on 
pineapples in Uganda, 52. 

Pseudococcus calceolaria \e (Sugar- 
cane Mealy Bug), destroyed by 
Drosophilia flies in Australia, 
387 ; on sugar- caue in Barbados, 
394. 

P8eudococcu8 capensis (Vine Mealy 
Bug), fumigation with' hydro- 
cyanic-aoid gas against, in S. 
Africa, 181. 

Pseudococcus cilri (Common Mealy 
Bug), introduction of, into S. 
Africa, 86 ; on citrus in Barbados, 
394 ; on dadap in Ceylon, 539 ; 
on mulberry in Formosa, 174; 
in Br. Guiana, 386 ; on cacao in 
San Thom 4, 384 ; resistance of 
citrus to, in Spain, 56 ; on 
peaches and vines in Sweden, 
146 ; on coffee in the Tropics, 
85 ; on coffee etc. in Uganda, 51, 
52; and its control in U.S.A., 
215, 313 ; control of, on citrus in 
Zanzibar, 128; ants associated 
with, 313, 386. 

Pseudococcus citrophilus, cam- 
paign against, in California, 28, 
97, 168, 215. 

Pseudococcus crotonis, on dadap in 
Ceylon, 539. 

Pseudococcus filamentosus, intro- 
duction of, into S. Africa, 86; 
on mulberry in Formosa, 174, 
175. 

Pseudococcus longicornis, on mul- 
berry in Formosa, 174. 

Pseudococcus longispinus (see P, 
adonidum). 

Pseudococcus longispinus var. 
latipes, n., food-plants of, in 
Britain, 59. 

Pseudococcus newsteadi, sp, n., on 
beech in Britain, 59. 

Pseudococcus ntpac, on palms at 
Kcw, 59. 

Pseudococcus sacchari (Sugar-cane 
Mealy Bug), on sugar-cane in 
Barbados, 394 ; Solenopsis 
pylades associated with, in Br. 
Guiana, 386 ; on su£ar-can‘e in 
Cuba, 39^ food-plants of, in 
the Tropics, 8o ; intercepted 
on sugar-cane in U.S.A., 
€06. * 
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Pseudococcus virgatus, introduction 
of, into S. Afrioa, SS ; on mul- 
berry in Formosa, 174 j food- 
plants of, in Seychelles, 68; food- 
plants of, in the Tropics, 85; 
on coffee in Uganda, 51. 

Pseudococcus vitis, measures against, 
on vines in Russia, 182. 

Pseudococcus novae, on Juniperus 
communis in Germany and Po- 
land, 842. 

Pseudococcus walken, in Britain, 59. 

pseudococcus, Rhahdophaga. 

pseudo-floccifera, Pulvinaria. 

Pseudogonatopus hospes, parasite of 
Perkinsiella saccharicida in 
Hawaii, 851. 

Pseudohasis eglanterina, on stone 
fruits in Caufomia, 450. 

Pseudohylesinus grandis, bionomics 
of, in Pseudoisuga taxi folia in N. 
America, 264. 

Pseudohylesinus grmulatus, biono- 
mics of, in Abies grandis in N. 
America, 264. 

Pseudohylesinus nebulosus, biono- 
mics of, in Pseudoisuga taxifolia 
in N. America, 264, 265. 

Pseudomphdle eudomi, sp. n., para- 
site of Eudamus protests in St. 
Vincent, 121, 274. 

Pseudomyrma, protecting acacias 
from insects in Central America 
and Mexico, 129. 

f seudmietana, Arphia. 
‘seudoparlatoriachilina, food-plants 
of, in Chile, 429. 

Pseudoparlatoria oslreala, inter- 
cepted in avocado seed in U.S.A., 

206. 

pseudophanes, Ilelegonatopus. 
Pscvdopteroptrix imitatrix, gen., 
et sp. n., parasite of soale- 
insects in Hawaii, 352. 

f seudotritea, Carpophthoramyia. 
‘seudotrochalus concolor, on cacao 
in Belgian Congo, 79. 

Pseudoisuga, bark-beetles infesting, 
in N. America, 265, 266, 287. 
Pseudoisuga macrocarpa (Big Cone 
Spruce), pests of, in N. America, 
167, 263. 

Pseudoisuga mucronata (see P. taxi- 
folia). 

Pseudoisuga taxifolia (Douglas Fir), 
pests of, in N. America, 118, 155, 
262, 263, 264, 265, 266, 289, 363, 
397, 421, 422, 441, 521, 522, 550. 
pseudotsugae, Dendroclowus ; I)ryo- 
coetes . « 

psi', Acrorsycta. 
psidii, Puimnaric 

Psidium cattlefyanum (Red Guava), 
food-plant of Ramona c offearia 
in Ceylon, 540. * 


Psidium guayava (see Guava). 

Psila rosae (Carrot Rust Fly), on 
carrots and parsnips in Britain 
508; in Canada, 84; in Massa- 
chusetts, 28 ; food-plants ot 
in Norway and Sweden, 150, 284. 

Psiloptera, unidentified speoies of’ 
in Arizona, 807. 

Psiloptera caienulata, on pome- 
granate trees in Egypt, 50) 

Psiloptera webbi, in Arizona, 807. 

psooiformis, Conwumtsia. 

Psychonoctua jamaicensis, on coffee 
in Porto Rico, 104. 

PsyUa, natural enemies of, on 
mulberry in Formosa, 174, 175 

Psylla buxi (Boxwood Psyllid), in. 
tercepted on boxwood in Hawaii 
518; intercepted on boxwood 
in U.S.A., 205. 

Psylla isitis, Arytaina pundipcmis 
probably identical with, 15, 

PsyUa molt (Apple Sucker), bio- 
nomics and control of, in Britain, 
280, 425, 430; control of, on 
apples in Norway and Sweden, 

145, 285. 

PsyUa pyri (Pear Psylla), Bpraving 
experiments against, in Michigan 
341. ’ 

PsyUa pyricola, on fruit-trees in 
New York, 451. 

Psylla sorbi, on mountain-ash in 
Britain, 430. 

PsyUiodcs affinis (Potato Flea- 
beetle), food-plants of, in Britain, 
609. 

PsyUiodes chrysocephala, bionomics 
and control of, in Germany, 343 ; 
on cabbage in Swodon, 147 ; on 
cabbage in Switzerland, 368. 

Psyllobora taedata, predaceous on 
Chrtmaphis juglandicola in Cali- 
fornia, 99. 

Psyllopa punctvpennis (see.4 rytain a). 

Pterandrus voVucris, gen. et sp. n., 
in East Africa, 208. 

pier Isoldes, Myzus. 

Pterochlorus japonious (see P. trimi- 
calis ). 

Pterochlorus roboris, in Sweden, 

146. 

Pterochlorus iropioalis, iood-plants 
of, in Japan, 548. 

Pterocomma pilosa, on willows in 
Britain, 41. 

Pterocomma smithiae, Syrpbid fifes 
predaceous on, in Maine, 241, 
242. . . , . 

Pterodela pedioularis, in wheat in 
Connecticut, 458. 

Ptcrolophia mtlarmra, attacking rub- 
ber in East Indies, 429. 

Pteromalus, hypeiparasite of Micro- 
gastcr connexus in Britain, 382. 
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Pteromabs boucheanus (see Di- 
brachyt). 

pteromalus calandrae, parasite of 
Bruchid beetles in Hawaii, 355. 
Pteronu dus egregius, hyperpara si to 
of Apmtdee lacteicolor in U.S.A., 

512. 

Pteronidea nbasii {see Pteronus). 
pteronus dimidiatus, parasitised by 
Pimpla instigator in Britain, 431. 
pteronus ribesii (Currant and Goose- 
beery Sawfly, Imported Currant 
Worm), bionomics and control of, 
on gooseberry in Britain, 159, 238, 
510; measures against, in Min- 
nesota, 371 ; use of Urania gTeen 
against, in Holland, 498; on 
currants and gooseberries in Nor- 
way and Sweden, 150, 286; 
on gooseberries in Switzerland, 
368. 

Pteronus solids, bionomics of, in 
Britain, 41, 431 ; on Scdix 
fragUis in Sweden, 150. 
PteroptricKoides perkinsi, parasite 
of scale-insects in Hawaii, 352. 
Pterosema mbaenea, sp. n., parasite 
of Agromyza phaseoti in Australia, 
387. 

Pteroseimidea drosophilas, sp, n., 
parasite of Drosophilid flies in 
Australia, 387. 

Ptmstichus mdanarius, on straw- 
berries in France, 96. 

Ptilodexia abdominalis, parasite of 
Laehmstem^ in Manitoba, 864. 
Ptilodexia tibialis , parasite of Lack- 
nosterna in N. America, 845, 364, 
668 . 

Ptiloniola neavei , sp. n., in Nyasa- 
land, 208. 

Plinus fur, on cereals in Sweden, 
147. 

Ptinns raptor, on cereals in Sweden, 
147. 

Ptosima undedm-maculata, on apri- 
cot trees in Egypt, 50. 

Ptychanatis axyridis, predaceous on 
Psylla in Formosa, 175. 

Ptyckodes trUineatus (Three-lined 
Fig-Tree Borer), bionomios and 
distribution of, 101. 
pubemla, Agonoscdis . 
pubescens, 8vntomaspi8 ; Tomaspis. 
pudens, Cypkus ( Neocyphus ). 
puera, Hyblaea. 
pwynedoni, Hysirichodexia. 
Pwvinaria, intercepted on citrus 
etc. in California, 137, 450 ; 
on mulberry in Formosa, 174: 
on fig 8 i n U.g.A., 414. 
rulmnori-a antigoni, destroying Lan- 
tma camara in Seychelles, 877. 
ruhriiwria ietulae, intercepted in 
c- Africa, 88; control of, on 
(C669) 


peaches and vines in Holland. 
135, 140, 141. 

Pulvinaria camAicola, on camellia 
in Italy, 143. 

Pulvinaria cupaniae , imported into 
Jamaica on mulberry from U.S-A. 

86 . 

Pulvinaria fiavescens, sp. n., natural 
enemies of, in Argentina, 428. 

Pulvinaria jacksoni, parasitised by 
Tetrastichus gowdeyi in Uganda, 
52, 87. 

Pulvinaria minuta, sp. n. f natural 
enemies of, in Argentina, 428. 

Pulvinaria ostulae. , intercepted on 
fruit-tree stocks in S. Africa, 
358. 

Pulvinaria platensis, sp. n., natural 
enemies of, in Argentina, 428. 

Pulvinaria pseudo-floccifera, on 
Pisonia macrophylla in Seychelles, 


Pulvinaria psidii, bionomics of, on 
coffee in India, 321, 323; food- 
plants of, in the Tropics, 86; 
on coffee in Uganda, 51s 
Pulvinaria vitis (Vine Scale, Cot- 
tony Maple Scale), on vines in 
France, 172 ; measures against, 
in Germany, 405; on vines in 
Italy, 143; on vines in Norway, 
286'; in U.S.A., 556. 
puhini, Rhabdophaga. 
pimilionis , Siphonella. 
pumilis, Fenusa, 

Pumpkin, Tetranychus telarius on, in 
California, 252; Aspongopus 
brunneus on, in India, 124 ; 
measures against Diaphania hya * 
linata on, in Jamaica, 454; 
Hallicus minutus on, in the 
Pescadores, 503 ; pests of, 
in Sweden, 150, 151. 
punctata, Ceratitis ; Conchyloctenia ; 
Hypera. 

punctatifrons, Dacus. 
punctatus, Diaprepes abbreviates, 
punctellus , Schocnobius (see S. tn- 
certellvs). 

puncticollis, Ieodon. 
punctipennis, Arylaina {PsyUapa ) ; 
Epilachna. 

punctiventris , Bothynoderes (Clco- 
nut). 

punctulata, Phddole. 
punetuUUus , Calloodes. 

Punjab, new Aphids from, 473. 
Punjab Rose AphiB (see Mocrosi- 
phum rosaeifortnis). 
punjabipyri , Toxoptera, 
purchase, Icerya. 

Purple-Backd& Cabbage Worm (see 
Eiwgestis sfromwfiww). • 
Purple Mite (see Eriaphyss carina- 
te*). * 
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Purple Scale {see Lepidosaphes 
beckii). 

Purpuricenus TccehXeri, parasitised 
by Pristaulacus bimaculatus in 
France, 318. 

purpurifascia, Papaip&ma. 
pusillc i, Agr&myza ; Blennocampa ; 
Ghalcis. 

pusiUidactyla , PlatyptUia. 
pusiUus , Lophocateres ; Trogoph- 
loeus. 

pustulans, Astcrolecanium. 

Pustular Oak Scale (see AsteroU- 
canium variolosum). 
putripeneUa, Blastodacna (see B. 
atm). 

Putty, for sealing injections of 
carbon bisulphide, 227. 
Pycnarthrum pallidum, on Ficus 
nitida in Barbados, 394. 
Pycnoscelus surinamensis, measures 
against, in greenhouses in Con- 
necticut, 460. 

■pygmaea, Aphiochaeta ; Or mentis, 
pygmaeus, Cephus. 
py lades, Solenopsis . 
pyloalis, Glyphodes. 

Pyracantha lelandi, Enarmonia 
woeberiana on, in Britain, 159. 
PyrdLis farinalis, infesting stored 
food in Connecticut, 457. 
pyramidea, Amphipyra. 
pyra8tri, Aphis ; Lasiophthicus 
( Catabomba , Syrphus). 

Pyrausta machaeralis , on teak in 
India, 521. 

Pyrausta nubilalis (European Corn- 
stalk Borer, Maize Moth), on 
maize in Hungary, 407 ; bio- 
nomics and control of, on maize 
in Massachusetts, 373, 554; on 
cotton in Transcaucasia and 
Turkestan, 374. 

Pyrenacantha vogeliana , Garpoph - 
th&rcmvia pseudotritea on, in 
West Africa, 208. 

Pyrethrum, effect of, on clothes 
moths and carpet beetles, 532, 
533 ; ineffective against cock- 
roaches, 531 ; fumigation ex- 
periments with, against Isosoma 
orchidearum, 327 ; against scale- 
insects and Aphids, 470 ; against 
Stephanitis rhododendri, 443 ; 
against vine-moths, 73; and 
soap, in sprays, 73, 443, 470. 
pyri, Aphis t (see Anur aphis /ar- 
farae ) ; Aspidiotus ; Epitrimerusi 
Eriophyqs (Phytcptus) ; Lyda (see 
X eurotomg, fiaviventris ) ; Perrisia 
( Dasyneura, Diplosis \\ PhyUobius ; 
Prociphilus ; PsyUa ; Stephanitis 
[Tingis ) ; Taeniothrips ( Euthrips ) 
(see T. inconsequens). 
pyricola , Eriosorna ; Psylla. 


pyricolana, Enarmonia [Lasvev- 
resia). 

Pyridine, formula for spraying with 
against CapBid bugs, 238; ex! 
periments in spraying with 
against vine- moths, 72, 73. 

Pyritta dberrans , on sugar-cane in 
Ceylon, 539. 

pyrina , Zeuzera . 

pyrioides, Stephanitis ( Tingis ). 

pyrivora, Oontarinia [Diplosis). 

Fyrophorus luminosus, natural 
enemy of Scapteriscue vicinus 
in Porto Rico, 392. 

Pyrotrichus vitticoUis, in alder in 
California, 397. 

Pyrox, spraying with, injurious to 
citrus, 99. 

Pynts arbutifolia (Chokeberry), 
food-plant of Saperda Candida in 
U.S.A., 447. 

Pynts communis (see Pear). 

Pynts Jloribunda, food-plant of 
J ank&wslcia fuscaria in Japan, 

Pynts malus (see Apple). 

Pyrus malus var. tomentosa, food- 
pbnt of Lyda, robusta in Japan, 

Pyrus sinensis , Parlatcria chinemis 
intercepted on, in U.S.A., 206. 

Pyrus ussuriensis, Parlatoria chinen- 
sis intercepted on, in U.S.A., 206. 

pyste, Exorista. 

pyxidifera, Lagoa. 

Q. 


quadrangularis, Lepyronia, 
quadraius, Plalyehirus. 
quadridens, Geuthorrhynchm ; Pity- 
ogenes. 

quadridentala, Hololepta. 
quadridentatus, Ascogaster ; Pityo- 
genes. 

quadrifasciata, Bicytes ; Diplosis ; 
Leptura- 

quadriqibbus, Anthonomus. 
quadrilineata , ChUomenes. 
quadrilineatus, Geroplastes ; Op- 
simus. 

quadrimaculatus , Bruchus (Pachy- 
merits ) ; Xylotrechus. 
quadrinotaia, Aphrophora ; Arbelo. 
quadripes, Xylotrechus, 
quadripundata, Caradrina (seo 
clavipalpis). 

quadripustulatus, Exochomus ; Glis- 
chrochilus [Ips). 

quadrispinosus, Scolytus (Eccopto- 
g aster). _ • 

quadrivitUUus, 1 Jiaprepes. 

Quail, destroying insects, 70, 456, 
Quarantine, pests intercepted in> 
in S- Africa, 357, 358; pests 
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intercepted in, in California, 29, 
100, 137, 253, 272, 293, 312, 450, 
525; against Aleurocanlhus wog- 
lumi in Cuba, 379 ; pests inter- 
cepted in, in Hawaii, 69, 127, 476, 
518; against insect pests in 
West Indies, 126, 188; against 
insect pests in Japan, 176, 520; 
pests intercepted in, in Porto 
Rico, 485; against insect pests 
in U.S.A., 114, 176, 204, 205, 
254, 292, 812, 873, 452, 489; 
(see Plant Pest Legislation). 
Quassia, and soap, spraying with, 
against Aphids, red spider, etc., 
145, 146, 381, 432, 509; ineffec- 
tive against cockroaches and 
clothes moths, 532. 

Quebec, notice of list of Coleoptera 
of, 23 ; bionomics of Orembus in, 
63 ; natural enemies and control 
of Eucosma oceUana in, 63 ; 
miscellaneous insect pests in, 
60, 62, 397. 

Queensland, spraying against citrus 
pests in, 112; bionomics and 
control of sugar-cane pests in, 
10, 138, 139, 245, 294, 295, 323, 
378, 432, 495 ; measures against 
Agromyza phaseoli in, 526; Helio- 
ting Msulta occurring in, 380 ; 
measures against Heliothis obso- 
leta on cotton in, 81, 294 ; Phy6o- 
thrips keUyanus from, 332 ; 
measures against PluteUa maculi- 
pennis in, 495. 

quercifolia, Gastropacha (Lasio- 
campa). 

Quercus (see Oak). 

Quercus agrifolia (Coast Live Oak), 
Longicorns infesting, in Califor- 
nia, 363. 

Quercus alba (White Oak), pests of, 
in U.S.A., 21, 421. 

Quercus California (Black Oak), 
Buprestis gibbsi on, in U.S.A., 
421. 

Quercus dmiala, pests of, in Japan, 
504, 548. 

Quercus douglasi, Afeoclytus con - 
jundus in, in California, 397. 
Quercus formosana, Trichosiphum on 
in Formosa, 501. 

Quercus ghndulifera, Lymantria dis- 
par on, in Japan, 176. 

Quercus ilex (Holm Oak), Phyl- 
hryder messaniella on, in Britain, 
159; Ihrydes leucogaster on, 
iu France, 477 ; Centrobia val- 
keri on, in Italy, 504; Tortrix 
vivid ana on, in Spain, 444, 
Q^emis incana, pests of, in India, 
519. 

Quercuslobata, Phymalodes obsevrus 
infesting, in California, 863 . 


Quercus robur, GentroMa on in 
Italy, 504. 

Quercus serrata , pests of, in Japan, 

501, 548. 

Quercus variabilis, Trichosiphum 
nigrofasciatum on, in Formosa, 

501. 

Quercus virginiana (Live Oak), pests 
of, in U.S.A., 397, 421. 
quercus, Lasiocarnpa (Bombyx). 
quercus •calycis, Gy nips, 
quercus -folii, Cynips. 
quercus -pdioli, Cynips. 
quercus -toeae, Cynips, 

Quicklime (see Lime). 
quinaria, Pardalaspis. 

Quince ( Cydonia vulgaris), Cydia 
pomonella on, in S. Africa, 324, 
358 ; Bryobia praiensis seldom 
attacking, in Br. Columbia, 23; 
measures against Cydia pomo- 
nella on, in Cyprus, 383; Brio - 
campoides limacina on, in Quebec, 
60; pests of, in U.S.A., 205, 
212, 369, 373, 400, 447. 

Quince, Japanese { Cydonia japo * 
nica), food-plant of Lepidosaphes 
ulmi in Br. Columbia, 361. 
Quinoline, and sodium sulphori- 
cinate, formulae for, against vine- 
moths, 72, 73. 
quinquecinda, Elis, 
quinquedecimpnndata, Anatis. 
quinquemacmata, Protoparce. 
quinquenotata, Coccineua. 

Quiscalus, destroying Locustids in 
St. Lucia, 517. 

R. 

Rabbits, use of poison-baits for 
destroying, in Australia, 78. 
Pachiplusia nu, on lucerne, parasi- 
tised by Plagia ayerda in Argen- 
tina, 428. 

radialis, Habrocyfus. 
radicicola, Heterodera- 
radicum, Anlhomyia. 

Radish {Baphanus satimis), Fhorbia 
brassicae on, in Britain, 160 ; 
control of Phorbia brassicae on, 
in Canada, 120; pests of, in 
Germany, 5, 344; Heliolkis obso - 
Ida on, in X’yasaland. ^0; Haiti- 
cus minutus on, in the Pescadores, 
503; pests of, in U.8.A., 209, 
300,371,388,493,505; as a trap - 
crop, 5. 

Radish Maggot (see Phorbia bras- 
sicae). ■ 

radula, Canlpsomeris . 

PaduUUa aureocepfhala, ep.* n., on 
olives in Eritrea, 531. 

Ragweed, CUutoptcra xanihocephala 
on, in Maine, 12. 
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Rain Bird, destroying Scapteriscus 
vicinti8 in West Indies, 297. 
Raisins, Dried, pests of, and their 
control in California, 425. 
ramosus , Eriophyes ; 8y states, 
ramulorum, Myrmelachista ambigua. 
rapae , Geuthorrhy nchus ; Diaeretus ; 

Homoeonychia ; Pieris (Pontia). 
rapax, Aspidiotus. 

Rape, pests of, in Germany, 343, 
344 ; Siphocoryne indobrassicae 
on, in Lahore, 473 ; Meligethes 
cteneus on, in Sweden, 93; pests 
of, in U.S.A., 209, 300. 

Rapkanus sativus (see Radish). 
rapida, Lycosa. 
rapidus, Adelphocoris. 
raptor, Ptinus. 

Raspberry ( Bubus idaeus), pests of, 
and their control, in Britain, 424, 
509; pests of, in Germany, 8, 
479; Eulecaniwn corni on, in 
Holland, 140 ; pests of in Norway 
and Sweden, 147, 148, 149, 286 ; 
pests of, in Switzerland, 867, 
368 ; pests of, and their control, 
in U.S.A., 229, 371, 372, 556. 
Raspberry Aphis (see Aphis idaei). 
Raspberry Beetle {see Byturus to- 
mtntosus). 

Raspberry Cane Borer (see Oberea 
bimaculata). 

Raspberry Weevil (see Otiorrhyn- 
chus singularis). 

Rats, destroying Myelobia smerintha 
in Brazil, 190; destroying 
Oryctes rhinoceros in Philippines, 

260. 

ratzeburgi, Scolytus. 
raucus, Otiorrhynehus. 
recta, Thosea, 

redangulata, Ohloroclystis (Eupithe- 
cia). 

recwrva , Phoracantha. 

Recurvaria nanella (Lesser Bud- 
moth), measures against, in 
Canada, 558. 

Red Boll Worm (see Diparopsis 
castanea). 

Red Borer (see Zeuzera coffeae). 

Red Cedar, effect of wood of, on 
clothes moths and carpet beetles, 
532, 53,3. 

Red Cotton Bug (see Dy sclerous). 
Red Fungus (see Sphaerostilbe coo- 
cophila). 

Red Gram (see Gajanus indict**). 
Red Mite (see Tetranychus). 

Red Rot, <k sugar-cane, in India, 1 23. 
Red*Rust, df tea, in Java, 179. 

Red Scale (^ee Gftrysomphdlus 
aurahtii). 

Red Slug (see Heterusia magnified). 
Red Spider (see Bryobia pretiosa 
and Tetranychus). 


Red Tomato (see Phthia picta). 

Red-backed Cutworm (see Euxoa 
ochrogaster). 

Red-banded Thrips (see Heliothrips 
rubrodnctus). x 

Red-headed Fungus (see Sphaem- 
tilbe coccophila). 

Red-humped Apple-tree Cater- 
pillar (see Schizura condima). 

Red-legged Locust (see Melanoplus 
femur-rubrum). 

Red-necked Cane-borer (see Agrilus 
rufieollis). 

Red- shouldered Shot-hole Borer (see 
Xylobiops basUaris). 

Reddish-brown Plum Aphis (see 
Rhopalosiphum nymphaeae). 

Redstart, a beneficial bird in Bri- 
tain, 478. 

Redtop, food-plant of insect pest 3 
in -Maine, 12. 

Reduviolus subcoleoptraius, pre- 
daceous on Paraedocoris hawlevi 
in U.S.A., 109. 

Redwood (see Sequoia). 

Reed Grass, Aphids on, in Egypt, 
209. 


Reeds, HycUopterus arundinis mi- 
grating to, 146, 160, 417, 
regalis, Aeolopus. 
reichei , Eulepida ; Plesispa ; Pro • 
mecotheca. 

reidi, Acanthopsyche. 
renigera. Polio, 
repandata, Boarmxa. 

Repsimus aeneus, on sugar-cane in 
Australia, 166. 

Resin, against Aphids and scale- 
insects, 10, 153, 436 ; in banding 
formula against Cheimatobia 
brumata, 470 ; and fish-oil soap, 
against cranberry pests, 553, 
563; in preparation of varnish 
against Eriosoma lanigerum, 407 ; 
and fish-oil, experiments with, 
against Xyleborus fomicatus, 128, 
434, 541 ; addition of, to arseni- 
cal sprays, 96, 199, 249; ind 
soda, formula for, 16. 

Resin Emulsion, effect of, on 
Ceroplastes rubens, 401. 
rc8inana, Qlypta. 
resineUa, Rhyadonia (Evetria). 
resinophUa, Riper si a. 
reticulatum, Goto soma- 
reticulatus, Bietyophorus. 
retinerve, Microcertirwn. 

Retvnia (see Bhyacionia). 
Retinodiplosis albitarsis, sp. n., m 
Pinus strobus in U.S.A., 493. 
retusus, Gnathotrichus 


Reunion, measures 


Coccus 


viridis on coffee in, 365; pest* 
of tobacco imported in9o -Man 


tins from, 524. 
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reuteri, Lopidea. 

Reviews : Gudn&ux (G.), Agricul- 
tural Entomology and Parasito- 
logy, 134; Sanderson (E. D.) & 
Peairs (L. M.)» Scliool Entomo- 
logy ; An Elementary Textbook 
of Entomology, 134; Tullgren 
(A.), The Enemies and Friends 
of Agricultural Plants in Sweden, 
94; Mosley { F . 0.), Fungoid 
and Insect Pests and their Con- 
trol, 511 ; A Manual of Danger- 
ous Insects likely to be introduced 
into the United States through 
Importations, 494. 

Ektbdocnemis obscura (Sugar-cane 
Beetle Borer), liberation of Cero- 
masia sphenophori in Hawaii 
against, 275, 351 ; infested with 
Metarrhizium anisopliae in 
Hawaii, 378; introduced from 
New Guinea into Australia, 241. 

Ehabdophaga heterobia, measures 
against, on willows in Britain, 
41, 42. 

Ehabdophaga oleiperda , sp. n., on 
olives in Eritrea, 530. 

Mabdophaga rosaria, measures 
against, on willows in Britain, 
41, 42. 

Mabdophaga pseudococcus, on Salix 
caprea in Britain, 247. 

Bhaodophaga puhini, making galls 
on SaUx in Britain, 247. 

Bhabdophaga saliciperda (Willow 
Wood Midge), on willow in 
Britain, 41 ; on willow in Italy, 
144. 

Bhabdoptems picipes (Cranberry 
Root-worm), Dionomics and con- 
trol of, in U.S.A., 10, 110, 553, 
564. 

Bhaeodineura antiqua, parasite of 
Forficula tomis in Russia, 427. 

Rhagidia, in Java, 224. 

Bhagium lineatum, in pines in 
California, 397. 

Rhagoletis cerasi (European Fruit- 
fly), food-plants of, in N. America, 
419. 

Rhagoletis ci-ngulata (Cherry Fruit- 
fly), control of, in Canada, 415. 

Rhagoletis fausia (Northern or 
Black-bodied Cherry Fruit-fly), 
food- plants and distribution of, 
in N. America, 419; control of, 
m Canada, 415. 

Rhagoletis pomoneUa (Apple Mag- 
got), bionomics and control of, 
m Canada, 23, 84, 413; bio- 
nomics and control of, in U.S.A., 
423, 451, 468 ; varieties of apple 
preferred by, 23. 

Rhagoletis zephyria (see B. porno- 


Rhamnus purchiana, food- plant of 
Lepidosaphes uhni in Br. Colum- 
bia, 361. 

Rhaphidia, a natural enemy of 
Myelophilus in Britain, 154. 

Rhaphidothrips, on mulberry in 
Formosa, 174. , 

Rhexia virginica (Deer Grass), food- 
plant of Heliothis virescens in 
U.S.A., 214. 

rhexiae, Ghloridea (see Ueliothis 
virescens). 

Rhicnopeltomyia aeneicoxa, sp. n., 
parasite of a pupa on sugar-cane 
in Australia, 387. 

Rhinoceros Beetle (see Archon cen - 
taurus and Oryctes rhinoceros). 

rhinoceros, Oryctes . 

Rhinocola aceris, on maples in 
Sweden, 146. 

Rhinoencyrtus malenottii, gen. et 
sp. n., in Spain, 296. 

Rhinotermes lamanianus, on cacao 
in Belgian Congo, 79. 

Rhinotermes nasutus, infesting 
wooden buildings in Barbados, 
394. 

Rhizobim lophantae, predaceous on 
Chrysomphalus didyospermi in 
Italy, 9, 36. 

Rhizobius ventraLis, predaceous on 
Chrysomphalus didyospermi in 
Italy, 9, 36 ; introduction of, 
into New Zealand against Erio- 
coccu8 coriaceus, 535. 

Rhizococcus, parasitised by Aphyous 
coccidiphagus in Australia, 35. 

Rhizoctonia, intercepted on potatoes 
in California, 137, 253, 294, 450. 
525. 

Rhizoglyphus ech inopus, on cereals 
in Sweden, 151. 

Rhizopertha dominica, in stored 
wheat in India, 124. 

Rhizophagus depressus, predaceous 
on Hylastes and Myelophilus in 
Britain, 116, 154. 

Rhizophagus dispar, predaceous on 
Hylastes in Scotland, 116. 

Rhizophagus ferruginous, predaceous 
on Hyl-astes and Myelophilus in 
Britain, 116, 154. 

Rhizoterus vacca (see Forda formi- 
caria). 

Rhizotrogus solstitidlis (see Amphi- 
mallus). 

Rhodesia, Aphis pheidole associated 
with ants in, 209 ; measures 
against Athalia flacca on turnips 
in, 439 ; bionomics and control 
of Busseoha fusca on cereals in, 
153 ; natural enefniee of Chrysom- 
phalus aurantii in, 86 ; bionomics 
of cutworms* in, 536-538; new 
fruit - flies from. 208. 381 : 
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bionomics and control of Eeterony- 
chus mashunus on maize in, 239 ; 
notes on Tenebrionid beetles of, 

337. 

Rhodites askmeadi , sp. n., infesting 
roses in Oregon, 529. 

Rhodites bassetti , sp. n., infesting 
roses in Oregon, 529. 

Rhodites oregonensis, sp. n., infes- 
ting roses in Oregon, 529. 

Rhodites ostensacheni, sp. n., infes- 
ting roses in Oregon, 529. 

Rhodites rosae, use of galls of, for 
medicine in America, 244; on 
roses in France, 470. 

rhododendri, Leptobyrsa ; Macro - 
sipkum ; St&pKanitis (see S. pyri- 
oides). 

Rhododendron, Arctomis chrysor- 
rhoea intercepted on, in U.S.A., 
205; measures against Stepha- 
nitis pyrioides ( rhododendri ) on, in 
France, 368, 443, 530. 

Rhododendron calif ornicum, Macro- 
siphum rhododendri on, in Oregon, 
372. 

Rhododendron maximum, Leptobyrsa 
rhododendri on, in U.S.A., 130. 

Rhododendron occidental, Qracilaria 
ferruginella on, in California, 441. 

Rhodoiiiyrtus tomentosa, Trichosi - 
phum formosanum on, in Formosa, 
501. 

rhodophaga , Neocerata (Dasyneura). 

Rhogas, parasite of Adisura atkin- 
soni, in Madras, 46. 

Rhogas autographae, parasite of 
Phytometra calif omica in N. 
America, 210. 

Rhogas lefroyi, bionomics and estab- 
lishment of, in India against 
Earias insula/na , 334. 

rhois, Melaphis ( Pemphigus ). 

rhomboidaria , Boarmia. 

rhombota, Agriophora. 

Rhopalocampta chalybe , on cacao in 
Belgian Congo, 79. 

Rhapalosvphxm capreae (see Sipho - 
coryne). 

Rhopalosiphum dianthi, on turnips 
in Britain, 508; on cabbages in 
Egypt, 209. 

Rhopalosiphum indicum , food- 
plants o5f, in Japan, 548. 

Rhopalosiphum lactucae (Currant 
Aphis, Sow-thistle Aphis), des- 
troyed by. fowls in Britain, 58; 
food-plants of, in Japan, 548 ; 
on curraats in Sweden, 148; al- 
ternative food-plants of, in U.S.A., 
218, 417. * 

Rhopaloniphum Uspedezae, sp. n., 
on Lespedezabicotor in Japan, 548. 

Rhopalosiphum nuufnoliae, sp. n., 
food- plants of, in Japan, 548. 


Rhopalosiphum nymphaeae (Bed- 
dish-brown Plum Aphis, Water, 
lily Aphis), food-plants of, [ n 
Japan, 548 ; bionomics of, on plums 
etc., in U.S.A., 22, 213, 242, 417 
Rhopalosiphum persicae (see Myzm ) 
Rhopalosiphum ribis, on currants in 
Norway, 286; R. lactucae erro- 
neouely recorded as, in Sweden 
146; on gooseberry in Switzer! 
land, 367. 

Rhopalosiphum rubi, on raspberry 
in Switzerland, 367. 
Rhopalosiphum solanella. , on pota- 
toes in Britain, 508. 


Rhopalosiphum (Macrosiphtm) 
solani (Potato Aphis), in Britain 
508 ; in Switzerland, 367. 
Rhopobota geminana, synonym of 
R. naevana, 117. 


Rhopobota naevana , suggested mea- 
sures against, on holly in Britain 
435 1 


Rhopobota vaccinima (Black-head 
Fire- worm), bionomics and con- 
trol of, on cranberries in U.S.A , 
110, 414, 553, 561. 

Rhubarb, Lixus concams inter- 
cepted on, in California, 137; 
Gorlyna micacea on, in Nova 
Scotia, 241 ; Chaetocnema con- 
cinna on, in Sweden, 147. 

Rhus glabra, Melaphis rhois on, 
in America, 45. 

Rhus javanica, new Aphid on, in 

Japan, 548. 

Rhus semialata , bionomics of Mel- 
aphis chinensis , in China, 45. 

Rhyacionia buoliana (European 
Pine- shoot Moth), in forests in 
Britain, 258, 435; notes on, on 
pines in France, 442 ; economic 
importance of Ichneumonid para- 
sites of, in Holland, 497 ; in 
nurseries in New Jersey, 205 ; 
on pines in Sweden, 149. 

Rhyaoionia pinicolana (Pine-shoot 
Moth), in forests in Britain, 258. 

Rhyacionia resinella, economic im- 
portance of Ichneumonid para- 
sites of, in Holland, 498. 

Rhyacionia turionana (Pine -shoot 
Moth), in forests in Britain, 258. 

Rhynchaenus fagi, on beech in 
Sweden, 148;; on beech m 
Switzerland, 368. 

Rhynchites auratus, infesting stone- 
fruits in Sicily, 295. 

Rhynchites bacchus, bionomics ana 
control of, on stone-fruits in 
Sicily, 295. . * - 

Rhvnchites betulae, on birches m 

MjmdWM ^etuleli (see Byditms 
betulae). 
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Bkynchites conicus (Bud-cutter), 
measures against, in orchards in 
France,. 73. 

Rkynchites giganieus, infesting stone 
fruits in Sicily, 295. 

Rkynchites ruber , infesting stone- 
fruits in Sicily, 296. 

Bhyncholophus pilosus, predaceous 
on Chaitop horns negundinis in 
U.S.A., 164. 

Rhynchophorus ferrugineus, on 
coconuts in Philippines, 24 ; on 
coconuts in Dutch E. Indies, 350. 

Rhynckophorus pascha, on coconuts 
in Philippines, 24. 

Rhynchothnps sdUcarius, on willows 
in Maryland, 34. 

Bhynchoihrips tridcnialus, on oaks 
in Maryland, 34. 

Bib -grass, alternative host- plant 
of Aphis malifoUaeuiU&.A., 417. 

Bibes, infested with Cronartium 
ribicola in U.S.A., 9, 225. 

Bibes alpinum (Flowering or Moun- 
tain Currant), food- plant of 
Epockra canadensis in California, 
293. 

Bibes grossularia (see Gooseberry). 

Bibes nigrum (see Currant, Black). 

Bibes rubnm (see Currant, Red). 

Bibes trisie (Wild Red Currant), 
food- plant of Epockra canadensis 
in California, 293. 

ribesii, Pteronus (Nemaius, Ptero- 
nidea). 

ribis, Apkidius ; Aphis ; Eriophyes', 
Eulecanium ( Lecanivm ) ; Myzus ; 
Rhopalosiphim. 

Bicanoptera opaca , on tea in Ceylon, 
315. 

Rice, Leptocorisa varieornis on, in 
Assam, 186 ; food-plant of Schis - 
tocerca paranensis in California, 
31 ; pests of, in Ceylon, 295, 
539; pests of, in Br. Guiana, 
386 ; pests of, in India, 85, 123, 
124; pests of, in Dutch E. 
Indies, 224, 350, 447 ; pests of, 
in Japan, 176, 234-236, 401, 503, 
647 ; Beliothis obsoleta on, in 
Nyasaland, 70; pests of, and 
their control in Philippines, 25, 
379. 

Hice, Stored, Calandra oryzae inter- 
cepted in, in California, 101, 137 ; 
Galandra oryzae infesting, in 
Canada, 85; pests intercepted 
id, m Hawaii, 39, 618 ; pests of, 
id India, 124; experiments in 
control of weevils infesting, in 

. ships, 439. 

Rice Bug (see Leptocorisa t>ort- 
comis). 

Ei MytS^) PPer <86e Ne P hoMtix 


Rice Weevil (see Galandra oryzae). 
Ricimis communis (Castor- oil 

plant), food-plant of HelopeUis 
bergrothi in Belgian Congo, 80; 
Bruchus pruinosus ovipositing 
in beans of, in Hawaii, 355; 
food-plant of Prodenia litura in 
Philippines, 379 ; pests of, in 
Sumatra, 271 ; pests of, iu Zanzi- 
bar, 86, 128; as a trap for 
Xyleborus fornicalus, 539. 
Ripersia hcdophila, on grasses in 
Britain, 59. 

Ripersia resinophila (Chir-pine 
Scale), Micro! epidopterous para- 
sites of, in India, 519. 

Riper si a taquarae, on canes in 
Brazil, 189. 
ripperti , Eutermcs. 

Riptortu8 linearis, a minor pest of 
mulberry in Formosa, 174. 
Rvptortus pedestris, on beans in 
Ceylon, 539. 
ritchiei, Hypothenemm. 

Robin, a beneficial bird in Britain, 
478; destroying Laehnosterna in 
Manitoba, 364. 

Robinia, Eulecanium robiniarum on, 
in Austria, 405. 

Robinia pseudaeacia (Locust Tree), 
pests of, in Canada, 62, 122; 
Polyphylla fullo on, in Holland, 
499 ; pests of, in U.S.A., 352, 
451. 

robiniae , Cyllene . 

robiniamm, Eulecanium (Lecanium). 
robo-rana, Eucosma ( Notocelia ). 
roborator, Pimpla. 
roboris , Ptcrochloms. 
robusta , Hypsipyla ; Lycia. 
robustus, Physopm, Thrips (see 
Kakothrips pisivora). 
romandi, Elis. 

Rontgen Rays, use of, against 
Lasioderma serricorne, 215. 

Rook, destroying noxious insects, 
119, 409, 445; an injurious bird 
in Britain, 510. 
rorida, Leucopholis. 

Rosa, Macrosiphum rosae on, in 
Br. Columbia, 361; I eery a pur- 
cha8i on, in San Thome, 384 ; 
Taeniopteryx on, in U.S.A, 389; 
(see Rose). 

Rosa multi flora, Macrosiphum rosae 
on, in Japan, 547. 

Rosa nulkana, new Rhodites infest- 
ing, in Oregon, 529. 
rosa, CeraHtis. • 

rosae, Aphis ; Arge% Aspidiotus ; 
Aulacaspis (Di-aspis) ; Empoa ; 
Hyhioma ; Macrosiphum (Si- 
phonophora) ; Rhodites ; Psilu ; 
TypMocyb/L 

rosaejormis, Macrosiphum . 
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Rosalia funebris, in laurel and ash 
in California, 397. 
ros aria, Rhabdopkaga. 
rosarum , Athalia ; Myzus. 

Hose, Chrysomphalus didyospermi 
on, in S. Africa, 357 ; pests of, 
in Canada, 23, 122, 361, 364; 
pests of, in Ceylon, 539, 540 ; 
Aspidioius subsimilu anonae on, 
in Cuba, 482 ; pests of, in France, 
469 ; food-plant of HeUothrips 
rubrocinctm in Grenada, 496 ; 
Frankliniella insularis on, in 
Br. Guiana, 887 ; Phyllopertha 
horticola on, in Holland, 499 ; 
pests of, in Italy, 143; Macrosi- 
phum rosaeformis on, in Lahore, 
473; pests of, in Norway and 
Sweden, 145, 146, 148, 149, 150, 
151, 286; pests intercepted on, 
in Porto Rico, 485 ; Aphids on, 
in San Thome, 384; pests of, 
in Seychelles, 376; pests of, in 
Switzerland, 367, 368 ; pests of, 
in U.S.A., 205, 207, 243, 389, 417, 
422, 451, 460, 474, 529, 547, 552 ; 
pests intercepted on, in U.S.A., 
205, 206, 293, 525. 

Rose Chafer {see Macrodactylus 
subspinosus). 

Rose Gall-midge (see Neocerata 
rJiod&phaga), 

Rose Leaf -hopper (see Empoarosae). 
Roselle (see Hibiscus sabdariffa). 
rosenmuelleri, Monochamus mill- 
8 anti. 

rossi, Aspidioius. 
rostradis, Hypena. 
rostrata, Aeha. 

Rosy Aphis (see Aphis lochi and 
A. rruuifoliac). 

Rosy Rustic Moth (see Gortyna 
micacea). 
rothei, Lepidiota . 
rotunda, Coniheyla. 

Rough-headed Corn-stalk Borer (see 
Ligyms rugiceps). 

Round-headed Apple-tree Borer 
(see Saperda Candida). 

Royal Palm (see Oreodoxa rcgalis). 
Rubber, Scolytid beetles in, in 
Ceylon, 128, 375, 539; Aspidio- 
tus destructor on, in Fiji, 237 ; 
pests of, in Br. Guiana, 385, 386 ; 
pests of, in Dutch E. Indies, 350, 
428, 445, 449 ; relation of insects 
to Vstulina >zonaia infesting, in 
Malaya, 277; scale-insects on, 
in Ugandan 51, 86; danger of 
Batodera rufas attacking, in Vir- 
gin Islands, 377. « 

Rubber, Oari (sed Manihot glazio- 
vii). 

Rubber, Para (see Hebea brasilien- 
sis). 


Rubber Thrips (see Phyeotkrips 
funtumiae). 
rubens, Ceroplastes. 
ruber, Coeliodes ; Hylastes ; Rhyn- 
chiles. 

rubi, Auvphorophora ; Anthonomus ; 
Batophila ; Biastrophus ; Lasiop • 
tcra ; Rhopalosiphum. 
rubidus, Spaihius. 
rubiellum , Macrosiphum. 
rubiginea, Lagria. 
rubra, Tomaspis. 
rubripes, Stomatoceroides. 
rubrizonella, Nephopteryx. 
rubrocinctus, Heliothrips [Physopus, 
Selenothrips). 

rubrosuturalis , Nirvana orienlalis. 
Rubu8, Nedarosiphum rubicola on, 
in Br. Columbia, 381. 

Rubus caesius (see Dewberry). 
Riibus frutico8us (see Blaokberry). 
Rubus idacus (see Raspberry). 
Rubus parvifloms (Thimbleberry), 
Taentopteryx on, in U.S.A., 389. 
rubus, Batocera. 

Ruby Wax Scale (see Ceroplastes 
■rubens). 

rudbeckiae , Macrosiphum. 
rtt/o, Elis. 

■ruficeps, Epicauta. 
ruficollis, Agrilus. 
ruficomis, Ophonus. 
rufifrons, Cybocevhalus . 
rufimanus, Bruchus. 
rufipennis, Polygraphus. 
rujipes, Ascogaster ; Bupmtis ; 
Camponotus ( Myrmothrix } ; Ne- 
crobia ; Phora, 

rufiventris, Janus ( Cephus ) ; Scato- 
phaga ; Tephrella. 
rufovenalis, Melissoblapks. 
rufus , Aptinothrips. 
rugiceps, Ligyrus. 
rugicoUis, Apriona ; Plesiocoris. 
ruginodis, Myrmica. 
rugipennis, Hylurgops. 
rugosa, Lachnostema. 
rugulosus, Scolytus {Eccoptogader). 
Rumania, Aporia crataegi in, 409 ; 
Loxoskge ( Phlyctaenodes ) shcti- 
cali8 on tobacco in, 7. 

Rumex, Aphis acetosae on, 209. 
Rums x cnspug, Aphis rumicis on, 
in Japan, 548. 

Rumia enleolata, parasitised by 
Microgaster alvearius in Britain, 
382. 

rumicis, A crony da ; Aphis, 
ruricola , Microplitis. 
ruricoleUus, Crambus. 
rusci, Ccroplasks. 
ruskini, Amiscogaster. 

Russia, notes on Euxoa segetum in. 
182; clover pests in, 66 ; • me*' 
suxes against locusts in, 86, 347 ; 
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bionomics of Mayetiola dortruelor 
in, 132 ; Metarrhieium anisopliae 
infesting noxious insects in, 378 ; 
new Dipterous parasites of Poly- 
phyUafuUo in, 131 ; Hhacodvoeum 
onli^noparasitisingFor/icnlaiomis 
in, 437; Sfntommpis dntparum 
on apples in, 343; vine pests 
and their control in, 162, 172; 
organisation of economic ento- 
mology in, 30 ; (see also Turke- 
stan). 

Bust Mite of Olive (see Enophyes 
oleivons). 

rusticorum, Bupreeti s maculiventns. 

Busty Plum Aphis (see Aphis 
setariae). 

Butherglen Bugjsee Nysius tnniuyr). 

Butnbaga, Aeolothrips bicolor on, 
in Florida, SOB. 

Bye ( Steak cereaU), measures 
against Gontarinia trilici attack- 
in", in Connecticut, 4S8 ; Ampki- 
nwUiis solslitialia on, in Holland, 
499; pests of, in Sweden, 147, 
148, ISO; relation of varieties 
of, to Hessian-fly injury in 
TJ.S-A-, 244; a good crop for 
cutworm-infested fields, 446, 


s. 

Said, PseudocMcus nipae on, at 
Kew 59. 

Said! palmetto (Palmetto), Pachy- 
mcrus arlhriticue in seeds of, in 
N. America, 350. 

Saobrood, in bees, 448. 
saccharalis, Diatraea ; Ipobracon . 
sacchari, Aphis ; Aspidiatus ; Pseu- 
docodes. 

saccharicida, Perkinsiella. 
saccharina , Tomaspis. 
sacchariphila , VehiUus. 
saccharivorus, Stenocranus (Del - 
p/uw;). 

Socchanm o^otnorunv (6ee Sugar- 
cane). 

sa/roi, iSeiiw. . . 

Sage (Salma), method of obtaining 
Bage-tea from, in Oregon, 200 ; 
pests of, in Switzerland, 367, 
368 ; PKlyctaenia intercepted on, 
in Porto Kioo, 485. 

Sage Tea, experiments with, as a 
Bpreader for lead arsenate sprays, 
199. 

Sagittaria sagittae folia, Bhovaicri- 
phwn nymphaeae on, in Japan, 
••548. 

Sago Palm {see Oaryota wens and 
Sagas mforww). 

Saqusntitiensis (Sago Palm), Levuana 
iridescent on, in Fiji, 287, 


I Sahlbergella singularis, causing can- 
I ker of cacao in Africa, 80; on 
cacao in Gold Coast, 133. 

Sahlbergella theobromae , on cacao in 
Gold Coast, 80, 133. 

Sainfoin (see Onobrychis saliva). 

St. Lucia, miscellaneous insect 
pests in, 514-517. 

St. Vincent, measures against cot- 
ton pests in, 187, 249-252, 454, 

455, 542 ; miscellaneous insect 
pests in, 120, 209; parasitic 
Hymenoptera from, 274 ; Polisles 
annularis introduced into Mont- 
serrat from, 541. 

8aintbeauvei, Coccophagua. 

Saiasetia hemisphaerica, introduc- 
tion of, into S. Africa, 86; on 
ferns in Argentina, 177 ; inter- 
cepted in California, 137, 525 ; 
on tea in Ceylon, 539; para- 
sitised by Encyrtus infelix in 
Hawaii, 352; bionomics of, on 
coffee in India; 321, 323 ; on 
Asparagus sprengeri in Norway, 
286 ; infested with Cephalo- 

sporium lecanii in Porto Rico, 
104; food-plants of, in Sey- 
chelles, 376. 

Saissetia nigra (Black Scale), intro- 
duction of, into S. Africa, 86; 
on cotton in Antigua, 210; on 
rubber in Ceylon, 539 ; on mul- 
berry in Formosa, 174 ; on rubbeT 
in Br. Guiana, 385, 386; on 
rubber in San Thome, 52, 884 ; 
on Eevea braeilknsis in Sey- 
chelles, 376; food-plants of, in 
the Tropics, 86. 

Saissetia nigra var. depressa, food- 
plants of, at Kew, 59. 

Saissetia nigrella (see S. nigra). 
Saisselia oleae (Black Scale, Olive 
Scale), in S. Africa, 86, 360; 
intercepted in California, 29, 
137, 253, 525 ; Chilocvrv* bipuS - 
I tnlatus ineffective against, in 
I France, 488; on olive in Italy, 
143; bionomics and control of, 
in Spain, 56, 162, 272; parasi- 
tised by Coccophagns saiafbeaum 
in Uganda, 52, 87 ; bionomics of, 
in U.S.A., 98, 167, 313; on 
fruit-trees in Victoria, 269. 

Sal (see Shorea robusta). 
salkarius, Bhynchothrips. 
salketi, Aphis. • . . 

sdicicola , Aphis (Stphmophara) 
(gee A. soJicrti). • 

solid perda, Khabdophaga . ) 
solids, Uhionasvis ; Erwphyos ; 
Lopidea; Melanoxafithenum ; 
Pteronus (Nemaius ) ; Stilpwha. 
salide&a, MSirmara. 
salijaponica, Chaitapherus. 
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Salix (see Willow). 

Salix aurita , Rhabdophaqa jpulvini 
making galls on, in Britain, 247. 
Salix caprea , Rhabdophaga pseudo * 
coccus on, in Britain, 247. 

Salix fragilis, Pteronus solids on, in 
Sweden, ISO. 

Salix mutiinervis , new Aphid on, 
in Japan, 548. 

Salix nigra (Black Willow), Lopidea 
solids on, in U.S.A., 102. 

Salix rostrata, EcUtica bimarginata 
on, in U.S.A., 242. 

Salix vitellina , Rhabdophaga pubini 
making galls on, in Britain, 247. 
Sallow, Eriocampoides limacina on, 
in Quebec, 80. 

Salpingogaster nigra, natural enemy 
of Tomaspis saccharina in Trim- 
dad, 333. 

Salsola (Russian Thistle), Eutettix 
fettcZhjon,inMexicoandU.S.A., 481 
Salt (see Sodium Chloride). 
Salt-bush, Eutettix tenella on, in 
Mexico and U.S.A., 481. 
Salt-marsh Caterpillar (see Estig- 
m enc acraea). 
saUator, Eupelminus. 

Saltpetre, spraying with, against- 
Bibionid flies, 119. 

Saltusaphis, Thripsaphis distinct 
from, 130. 

Salvia (see Sage). 
salviac , Aphis, 
sambuci, Aphis. 

Sambucus glmca, Macrosiphum 
stanleyi on, in Br. Columbia, 361. 
8a/mbucus racemosa , Agrotis coUina 
on, in Saxony, 479. 

Sarnia cecrojria (Emperor Moth), 
destroyed by wood-peckers in 
Canada, 84. 

Samoa, Eeliothis assulta occurring 
in, 380 ; Metarrhizium anieo- 
pliae infesting Orydes rhinoceros 
in, 378 ; pests from, intercepted 
in California, 258. 

San Josd Scale (see Aspidiotus 
pemiciosus). 

San Salvador, Schistoeerea urichi 
in, 462. 

San Thom 6, cacao and coffee pests 
in, 52 ; Coccidae of, 383. 
sanbomi, Aphis. 

Sand, and petroleum, as a repellent 
for flea- beetles, 498. 

Sandwich Caterpillar (see Agrio- 
phora rhombota). 
sanfordi , Tryjopremnon. 
sanguinca, CosrineUa ; Cycloneda ; 

Ischnorhina. « 

sanguineus, Thmetoclerus. 
Sarminoidea exitiosa (see Aegeria). 
sanwinoideae , Elaohtshu ; Micro- 
bracon. 


Sansevieria arborescens, Chrysom- 
phalus dictyo8permi on, in 
Italy, 36. 

Santo Domingo, Galisto archebates 
on sugar-cane from, intercepted 
in Porto Rico, 485. 

Santo Domingo Cane Weevil Root- 
borer (see Diaprepes quadriviUa- 
tU8). 

Saperda Candida (Round-headed 
Apple-tree Borer), bionomics and 
control of, in U.S.A., 447. 

Saperda homi , in willow in Cali- 
fornia, 528. 

Saperda populnea, in poplar in 
California, 528. 

Sapium biglandulosum, bionomics of 
Faehyschelus wndularius on, in 
Argentina, 188. 

Saraca dedinata , moth allied to 
Acrocercops cramerella on, in 
Java, 232. 

sarasinorum, Stegodyphus. 

8aratogensi8 , Aphrophora. 

Sarcobalus (Greasewood), Eutettix 
ten-ella on, in Mexico and U.S.A., 

481. 

Sarcodexia stemodontis , parasite 
of Calpodes ethlius in St. Vincent, 

121 . 

Sarcophaga, parasite of grasshoppers 
in Colorado, 340; parasite of 
false wireworms in U.S.A., 308; 
first larval stage of Phyto melano- 
cephala resembling that of, 36. 

Sarcopkaga eleodis, parasitising 

Eleodes obsoleta in New Mexico, 
312. 

Sarcophaga haemorrhoidaUs, on 

sugar-cane in Hawaii, 351. 

Sarcophaga helicis, possibly a para- 
site of Aegeria exitiosa in Arkan- 
sas, 448. 

Sarcophaga kellyi , parasite of grass- 
hoppers in Kansas, 545. 

Sarcophaga nigriventris, destroying 
EeticeUa itala in Britain, 26. 

Sargaritis websteri , parasite of Phy- 
tometra calif omica in N. America, 
210 . 

Sassafras, Lagoa crispata on, in 
Indiana, 506. 

satellitia, Eupsilia (Scopelosoma). 

satyriniformis, Melittia. 

8aucia, Peridroma (see Lyeophotm 
margaritosa). 

saundersi , Phorocera. 

Sa/ussurea amara, food-plant ot 
Tdranychus telarius in Turkestan, 
349. 

Saw-toothed Grain Beetle (so? 
S Uranus surinamensis). 

Sawdust, experiments with, as a 
substitute for bran in poison- 
baits, 806, 898, 80S. 
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Saxegofhea amapieua, pests of, in 

Chile, 489. 

saxesmi, Eyaaeonematus j Xyle- 
horut (see A, xy lographus). 

Saxony, food-plants of Agrolis ool- 
lina in, 479. 

ecaber, Porctttio. 

Soale-insects, from Br. E. Africa 
and Uganda, 16, 51, 52, 35, 87 ; 
intercepted in quarantine in S. 
Afrioa, 358 ; fumigation with 
hydrocyanic-acid gas against, in 
Britain, 11 ; list of British 
species of, 59 ; measures against, 
in Ceylon, 435 ; fungi infesting, 
in Formosa, 174; control of, 
on fruit-trees in France, 411 ; 
control of, on coconuts in Gren- 
ada, 497 ; intercepted in quaran- 
tine in Hawaii, 39, 476 ; control 
of, on peaches and vines in 
Holland, 140; on tea in India, 
187, 475 ; on cacao in Dutch E. 
Indies, 349 ; fumigation against, 
on citrus in Japan, 26 ; inter- 
cepted in Porto Rico, 485 ; notice 
of Philippine species of, 14 ; 
intercepted in the Philippines, 
from Java and Japan, 25 ; con- 
trol of, on citrus in Queensland, 
112; food-plants and control of, 
in Seychelles, 68, 375, 376, 377 ; 
on fruit in Spain, 133 ; measures 
against, in U.S.A., 97, 98, 99, 126, 
340, 365, 473; intercepted in 
U.S.A., 29, 137, 206, 525; in 
Zanzibar, 85, 128; auta asso- 
ciated with, 104, 129, 168, 248, 
313, 321, 386, 497 ; natural 
enemies of, 9, 16, 33, 34, 35, 36, 
51, 52, 68, 84, 86, 87, 98, 104, 
113, 128, 162, 167, 174, 175, 244, 
283, 290, 316, 322, 352, 376, 384, 
387, 394, 413, 428, 429, 443, 488, 
516, 519, 535; notice of list of 
food-plants of, 281; classifica- 
tion and new species of, 14, 
53, 59, 67, 68, 85, 321, 375, 428, 
432, 546. 

Scale, Apple Mussel (see Lepido- 
saphes ulmx). 

Scale, Barnacle (see Ceroplastes 
eirripediformis). 

Scale, Blaok (see Saittetut nigra 
and 8. oleae). 

Scale, Black Barnacle (see Chry- 
somphalm aonidum). 

Scale, Bourbon (see Aspidiotus 
destructor). 

Scale, Calioo (see Eulecanium oera- 
sorum), 

scale, California Red (see Chry- 
smphalus avrantii), 

Scale. t Chaff (see Parudoria ehinentis 
and P. pergandei). 


Scale, Cherry (see Eulecanium cem- 
8 orurn). 

Scale, Chir-pine (see Ripersia resino * 
phila). 

Scale, Cinnamon (see Euccdymnatus 
ie88eUatv>8). 

Scale, Citricola {see Gocm$ citri- 
cola). 

Scale, Cottony Cushion (see Icerya 
purchmi). 

Scale, European Elm (see Gossyparia 
spuria). 

Scale, Pern (see Hem ichion aspis 
aspidistras). 

Scale, Fig (see Lepidosa/phes 
ficus). 

Scale, Florida Wax (see Geroplaste 8 
fioridensis). 

Scale, Fluted (see Icerya purchase). 
Scale, Green (see Coccus vmdis). 

Scale, Grey (see Coccus dir icola). 
Scale, Gum-tree (see Eriococcus 
coriaceus), 

Scale, Long (see Lepidosaphes 
gkveri). 

Scale, Magnolia (see Eulecanium 
magnoliarum). 

Scale, Mussel (see Lepidosaphes). 
Scale, Oleander (see Aspidiotus 
hederae ). 

Scale, Olive (see Saissetia oleae). 

Scale, Orange Snow (see Ghionaspis 
citri). 

Scale, Oyster-shell (s w Lepidosaphes 
ulmi). 

Scale, Pernicious (see Aspidiotus 
perniciosus). 

Scale, Purple (see Lepidosaphes 
beckii). 

Scale, Pustular Oak (see Asterole- 
canium variolosum ). 

Scale, Red (see Ghrysomphahis 
aonidum and G. aurantii). 

Scale, Ruby Wax (see Ceroplastes 
rubens). 

Scale, San Jos6 (see Aspidiohis 
perniciosus). 

Scale, Snow (see Chionaspis citri). 
Scale, Soft Brown (see Coccus 
hesperidum). 

Scale, Spanish Red (see Chry- 
8<mph<du8 dictyospermi). 

Scale, Vine (see rulvinaria vitis). 
Scale, White (see Chionaspis citri 
and Uemichionaspis minor). 

Soale, White Barnacle (see Aspi - 
diotus lot a nine AndJJhrysomphal its 
dictyospermi). _ 

Scalecide, experiment^ in spraying 
with, against Aejjeria exitiosa, 
196 ; spraying experiments with, 
against Aphidi, 1 12, 340 ; against 
scale-insects, 400, 506, 544. 
Scalmus intmtitiaUs, destroyed by 
woodpeckers in Jamaica, 530. 
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Scalo, spraying with, against scale- 
insects, 187. 

Scambus conquisitor, parasite of 
Tortrix ccrasivorana in Canada, 
507. 

Scambus pedalis, parasite of Hcdi- 
sidoto in Canada, 123. 

Scapteriscus didadykts, 8. vicinus 
eroneou&ly recorded as, in Central 
and South America, 296. 

Scapteriscus vicinus (West Indian 
Mole-cricket, Changa), bionomics, 
control and distribution of, 296, 
390, 891. 

Scaptomyza, on cabbages and tur- 
nips in Norway, 284. 

Scarabee (see Euscepes batatae). 

scassellati, Dysdercus. 

Scatophaga merdaria, destroying 
Empoa ro8ae in U.S.A., 243. 

Scatophaga rufivenlris, sp. n., para- 
site of PolyphyUa fuUo in Prance, 
131. 

schaumi, Oberea. 

Sckedius kuvanae, parasite of Lyman- 
tria dispar in Maine, 178; 
parasite of Lymantria dispar in 
Spain, 113. 

schist actai w», Argyroploce ( Grapho - 
litha). 

Schistocerca alutacea, on citrus in 
Fl<*rida, 474; on cranberries in 
U.S.A., 563. 

Schistocerca americana , Coccobacil- 
lus effective against, 288; S. 
urichi erroneously recorded as, 
462. 

Schistocerca paranensis (Argentine 
or South American Locust), 8. 
urichi erroneously recorded as, 
462 ; experiments with Cocco- 
bacillus acridiorum against, in 
Argentina, 178; invasion of, in 
Chile, 161 ; parasitised by Poda- 
polipus berlesei in Chile, 428 ; 
food-plants of, and measures 
against, in Br. Guiana, 31 ; 
CoccobacUlu8 effective against, 
288 ; Epicauta adspersa possibly 
an enemy of, 317. 

Schistocerca peregrina (N. African 
Migratory Locust), in Egypt and 
Br. E. Africa, 15, 358 ; Gocco- 
bacillus effective against, 288 ; 
8. urichi * erroneously recorded 
as, 462. 

Schistocerca septemfasciaia (see 
Cyrtacanthacris). 

Schistocerca seriolis , on citrus in 
Florida, 474. 

Schistocerca unchi, distribution of, 
in Central and South America, 462. 

Schistocerca vitUgefa, eggs of, des- 
troyed by Epicauta adspersa in 
Argentina, 817. 


Schizaspis lobata, parasitised by 
Gasca luzonica in Philippines, 36. 

Schizoneura (see Eriosoma). 

Sohizonotus sieboldi , bionomics of 
561. ' 

Schizotetranyehus latitarsus, sp. n. 
on bamboo in U.S.A., 22. 

Schizura condnna (Red-humped 
Apple-tree Caterpillar), on fruit- 
trees in Ontario, 412 ; bionomics 
and control of, in U.S.A., 26 
385, 450, 457. 

schlectenddli, PhyUocoptes . 

Schlectendalia chinensis, commer- 
cial use of galls of, 244. 

Schleicher a trijuga (Kusumb), food- 
plant of Tachardia lacea in India 
618. 

schletteri, Pristaulacus , 

8chneideri , Dasyneura. 

Schoenobius tnpunctifer (see 8. 
incerteUus). 

Schoenobius incerteUus (Three- 
brooded Rioe-borer), in rice in 
Dutch E. Indies, 447 ; bionomics 
and control of, in rice in Japan 
176, 234-286 ; control of, in 
rice in Philippines, 25. 

Schoenobius pundeUus (see S, incer - 
telhis). 

schonherri, Barynotus (Bee B. sqm- 
moms). 

schoutedeni , Sipha. 

Schreckensteiniafestaliella, on black- 
berries and raspberries in U.S.A., 
556. 

schreiberi , Myldbris. 

Sciara militaris, means of resistance 
to dessication shown bv, in 
Prance, 819. 

Seilly Islands, parasites of 'earwigs 
in, 427. 

Scirpophaga, on rice in Dutch E. 
Indies, 447. 

Scirpophaga aurifiua (see S. xantho - 
gastreUa). 

Scirpophaga xemthogastrella, on 
sugarcane in India, 123. 

Scirpus americanus, Crambus ho-- 
tuellus on, in America and 
Europe, 10. 

Scirpus eriophorum , Ghilo simplex 
hibernating in, in Japan, 234. 

Scirtoihrip8 citri (Citrus Thrips), 
bionomics of, in U.S.A., 218, 450. 

scitella, Leucoptera (Cemiostoma). 

scitula, Eublemma (Thalpochares). 

Scleroderma immigrans, sp. n., para- 
site of Pachymerus gonagra in 
the Far East, 855. 

Scobicia, on fig, probably para- 
sitised by Spathius rubidus 
Prance, 477. 

SeoUOf controlling Adoretm temi- 
mamdatus in Hawaii, 237. • 
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Bcolia bifasciata, parasite of Oetonia 
in Europe, 845. 

Bcolia caffra, importation of, into 
Mauritius from Madagascar, 301. 
BooUa interrupta, parasite of Anoxia 
vittosa in Europe, 345, 

Bcolia iridieolor, importation of, into 
Mauritius from Madagascar, 301. 
Bcolia manilae, parasite of Anomala 
orientalis in Hawaii, 275. 

Bcolia orj/ctophaga, imported into 
Mauritius from Madagascar 

against Oryctes tarandus, 301 ; 
probably easily acclimatised in 
Seychelles, 875. 

Bcolia pilosella, parasite of Oryctes 
rhinoceros in Aldabra, 376. 
BcbUrpend/ra ottomans, natural 

enemy of Bcapteriscus i acinus in 
Porto Rioo, 892. 

Bcolothrips sexmaeulalus, pre- 
daceous on mites in U.S.A., 34, 

505. 

scolyti, Denotus. 

Bcolytus destructor, in elm in Britain, 
159. 

Bcolytus major, in deodar in India, 
522. 

Bcolytus malx, in apple in Switzer- 
land, 867. 

Bcolytus monticolae, in conifers in 
Br. Columbia, 264. 

Bcolytus muttistriatus (Small Elm- 
bark Beetle), in apricot in Egypt, 
50 ; in elm in Britain, 159. 
Bcolytus quadrispinosus (Hickory 
Bark-beetle), in forests in New 
York, 451. 

Bcolytus ratzeburgi (Birch Beetle), 
bionomics of, in birches in Ger- 
many, 7. 

Bcolytus rugulosus (Fruit-tree Bark- 
beetle), measures against, in apple 
and plnm in Britain, 436, 509; 
in apples in Sweden, 147 ; in 
apple and plnm in Switzerland, 
367; measures against, in U.S. A., 
267, 384. 

Bcolytus tsugae, in oonifers in Br. 
Columbia, 264, 

Bcolytus uni spinosus, bionomios of, 
in conifers in N. America, 264. 
Scopelosoma sateUitia (see Eupsilia). 
Screw-pine, Aspidiotus destructor 
on, in Uganda, 86, 
scrobicoUis, Psammodes . 
scrophulariae, Anthrenus. 

Scrub Pine (see Pmus virginiana). 
scrupulosus, Dryoctenes, 
scrutator, GdLosoma. 

Scudderiatexensis (Cranberry Katy- 
• -aid), bionomics and control of. 
m U.S.A., 563. 

sailpturatus, Atanycolns ; Tetrasti- 
chu $. 


smlptus, Euphorus (see Dinocampus 
terminatus). 
sowrra, Idioeerus. 

scutellata, Agromyza ; Blepharivoda. 
Scutellista, destroying Sawetia 
oleae in California, 98. 

Scutellista cyanea, parasite of Cero- 
plastes galeatu8 in Uganda. 52. 
87. 

scutiformis, Chrysomphalus. 
Scymnu8 t predaceous on Aphids in 
California, 27, 414 ; predaceous 
on Tetranychus telarius in Turke- 
Btan, 848. 

Scymnus amoricanus, predaceous on 
Chaitophorus nequndinis in 
U.S. A., 164. 

Scymnus capitaius , predaceous on 
Phylloxera in Britain, 119. 
Scymnus macula , predaceous on 
Pseudococcus adonidum in Chile, 
429. 

Scythropia crataegella, on Coton- 
eastor horizontolis in Hungary, 
408 ; food -plants of, in Sweden, 
150. 

Sea Purslane (see Sesuvium sessile). 
Sea Grape (see Goccoloba uvifera). 
Secale cereale (see Rye). 

Secedella acrobasis, parasite of Aero- 
basis nebulella in U.S.A., 169. 
secunda, Parachry Somalia. 

Sedges, 8ipha glyceriae on, in 
Britain, 170. 

Seed-corn Maggot (see Phorbia 
fusciceps). 

8egetum, Euxoa ( Agrotis ). 
segregate , Tiphia. 

Seius safroi, probably predaceous 
on Dendroctonus pseudoUugae in 
N. America, 263. 

Selandria atra (see Eriocampoides 
annulipes). 

Selandria cerasi (see Eriocampoides 
limacina). 
selenaria, Boarmia. 

Selenaspidus articulatus, inter- 
cepted in quarantine in S. Africa, 
358 ; intercepted on bananas in 
California, 253 ; imported into 
Jamaica on citrus from India, 
80; food-plants of, in San Thomd. 
52, 384. 

Selenaspidus silvaiieus, on orange 
in Uganda, 52, 86. * 

Selenathrips rubrocindus (see Uelie>- 
thrips ). 

Semanopt-erus d eprtssiusciUus, on 
sugar-cane in Australia, 165, 166. 
semblidis, Trichogramma ( Ooph - 

thora). • 

eemiangusta, Aciura. 
semifumipennis, *JJ scana. * 
semifuneralis, Euzophera. 
semipundaku Phoracantha. 
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senex, Peritclus. 
sensoriata, Aphis. 

Seoptera colon, experiments in trap- 
ping, with oils in California, 423. 
septemdecirn, Tibicen. 
septcmfasdata, Cyrtacanthacns 

( Schistocerca ). 
eeptempunctata, Coccinella. 
septentrionalis , Croesus, 
sequensi, Leptura. 

Sequoia, pests of, in N. America, 
267, 441. 

Sequoia sempervirens, Longicoms 
infesting, in California, 863. 
seridHs, Schistocerca. 

Serica alternata, on stone fruits in 
California, 450. 

Serica brunnea, in Sweden, 147. 
jSmeann mori (see Bombyx). 
seriewm, Lymexylon. 
sericeus, Metamasim. 

Sericulture, experiments in, m 
India, 211; in Japan, 176; 211, 
438, 501, 502 ; in Madagascar, 
56 ; (see Silkworms). 
serinopa, Nephantis. 
serrata, Atelocera. 
serricorne, Lasioderma. 
sertifer. Diprion (Lophyrus). 
Service-bcrry (see Amelanckier). 
ServiUia transversa, sp. n., from 
India, 331. 

ServiUia ursinoidea , sp- n„ from 
India, 331. 
servus, Euschistus. 

Sesamia inferens, food-plants of, 
in India, 123. 

Sesamum indicum (Gingelly), Mega- 
coelum stram incam on, in Madras, 
46. 

Sesbania (Agathi), Alcides bubo on, 
in Madras, 47. 

Sesbania acgyptiaca, not attacked 
hv Tephrosia beetle in Java, 3. 
Sesbania sesban , Bruchus pruinosus 
in seeds of, in Hawaii, 352, 355. 
Sesia (see Aegeria). 

Sesuvium sessile (Lowland or Sea 
Purslane), food-plant of Eutettix 
tcnella in California, 418. 

Setaria glauca (Foxtail Grass), food- 
plant of Pyrausta nubUalis in 
U.S.A., 554. 

setariae, Apftis ; Tychea. 
seiigems, Cocoas, 
setipennis, Digonochaeta. 
seti ventris, Physothrips. _ 

Setomorpka margalaeetriata, Sp. n.» 
bionomics and control of, in 
Dutch E. Indies, 223, 224, 349. 
Setomofpha tir&oides, a clothes moth 
in Java, 223. 
setulosus, *Mimetu£ 

Seventeen-year Locust (see Tibicen 
septemdecim). * 


8exdecimguttaia, Hcdyzia. 
sexdentatum , Sinoxylon. 
sexdentaius, Ivf. 
ee-xmaculata, Leptura. 
sexmacidatus, Scolothrips ; Tetrany- 
chu8 (see T. telarim). 
sexspinosus , Eceoptoptenu. 

Bexta , Protoparce { Phlegeihontim ). 
seychellarum, Asterolecanium pustu- 
lous ; Icerya. 

Seychelles, miscellaneous insect 
pests in, 67, 375-377. 

Shadbush (see Amelanchier cona- 
densw). 

Shadscale (see Atriptac con/erti- 
jolia). 

shakespearei, Euryischia. 

Shallot, Eurnems strigatus in, in 
N. America, 129. 

Sheep, utilisation of, to destroy 
insect pests, 268, 340, 400, 468; 
effect of arsenical residues of 


sprays on, 467. 

Sheep Fescue, Aphis pseudoavenae 
on, in Maine, 243. 

Shoep Sorrel, Crambus hortueUus 
on, in America and Europe, 10. 

Shellac, preparation of, 513. 

Shepherd’s Purse, Frankliniella 
fusca on, in Florida, 505. 

Shivaphie celti , gen. et sp. n., on 
Celtis australis in Lahore, 473. 

Shore a obtusa, Hoplocerambyx spini- 
corni8 in, in India, 519. 

Shorea robusta (Sal), pests of, in 
India, 519, 522. 

Shot-hole Borer of Tea (see Xyle- 
borus fornicatus). 

Shrew, destroying Lachnosterna in 
Manitoba, 364. 

Siberia, Cerambycid and other forest 
pests in, 131. 

fusca, on coconuts in Br. 
Guiana, 386. 

Sicilian Mealy-bug Parasite (see 
Paraleptomastix abnormis). 

Sicily, Aphids in, 514; parasites of 
Chrysomphcdus dictyospermi pin- 
nulifera m, 9 ; loss due to Cydia 
pomonella in, 256 ; measures 
against Megastigmus ballestrerii 
on Pistacia in, 488 ; Rhynclutes 
infesting stone-fruits in, 295. 

sieboldi, Schizonotus. 

signals, Anthonomus ; Coccus , 
Xyloterus . 

signiferum, Lecanium. 

Stgniphora conjugalis, parasite oi 
Chtonaspis pinifoliae m Spain, 


113. 


Signiphora mereeti, parasite of Cflry- 
8omphohi8 dictyospermi in itaiy 
and Spain, 9, 36, 113. 
silactalis, Botys (see Pyrausta nubi- 


laU>). 
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Silesia, Agrotis c-nigrum in, 408. 
ei IheUma, Terias. 

Silk Cotton-tree (see Eriodendron 
anfraftuosum). 

Silkworm Thom (see Brouaeonetia 
lumnokA). 

Silkworms, in Formosa, 175; 
attacked by pebrine in Europe 
and Madagascar, 56 ; studies of 
pebrine disease of, in India, 125, 
211 ; experiments in breeding, 
in India, 211 ; flacherie in, 171, 
211, 437, 444; injured by urti- 
cating hairs of Ardor nis chry- 
sorrhoea, 501, 502 f food-plants 
of, in Japan, 438 ; (see Bombyx 
mori and Sericulture). 

Silt, a good diluent for dust sprays, 60 
silvai, Ccdosoter. 

Silvanu8, intercepted in garlic seed 
in Porto Rico, 485. 

Silvanus mrinamensis (Saw-toothed 
Grain-beetle), infesting copra in 
Ceylon, 539 ; control of, in 
stored copra in Seychelles, 68, 
376 ; in U.S.A., 246, 414, 418, 
425, 451, 457 ; resistance of, to 
carbon bisulphide, 14. 
silvalica, Batraehedra. 
silvaiicus, Selendspidus. 

Silver-fish (see Lepisma). 

Silver-leaf Mite (see PkyUocoptes 
schkdendali). 

Silver-spotted Skipper (see Epar - 
gyreu8 tityrus). 

silvestrii, Aphelinus ( Prospaphe - 
linus); Qatesus. 

Simaethis pariana {zee Hemerophila). 
simile , Almonotum ; Diprion 
( Lopkyrti8 ). 

simili8, Aulacophora ; Centrobia ; 
Kriophyes ; Porthesia (see Arc- 
tomi8 ckry8orrJioea ) ; Psammodes. 
Simon’s Machine, for disinfecting 
cotton seed, 43. 

simplex , Chilo ; Gonocephalum ; 

Phytometra ( Autographa ). 
simplicis, A p ankle 8 . 
sinensis, Ceroplastes. 

Singapore, bionomics of Catochry- 
sops pandava on Cycads in, 520 ; 
beetle attacking yams in, 519; 
pests from, intercepted in Cali- 
fornia, 69. 

singularis, Ceroplasies ; Otiorrhyn - 
chus ; Sahlbergella. 
sinica, Didyophora. 
sirnm, Adoretus. 

Smoxylon basilars (see Jylobiops). 
Sinoxylon sexdentatum, food-plants 
and probable parasites of, in 
•France, ' 477 . 

Sinuate Pear Borer (see Aqrilus 

sinuatu*). 

siauatft, Phyllotrela. 

{Cm) 


8inuaki8, Agrilus. 

SijMlu-s hypocrtia, in Finns klasya i u 

Sipha berlesei, on dira caryophiHea 
in Britain, 170. 

Sipha bignoniae, on Bignonia 
catalpa in Britain, 170. 

Sipha elegans, on Hordeum murinum 
in Britain, 170. 

Sipha Jlava (Yellow Aphis), on 
sugar-cane in Porto Rico, 391. 

Sipha glyceriae, on grasses and 
sedges m Britain, 170. 

Sipha graminis, on Anthoxanthmi 
odoratum in Britain, 170. 

Sipha maydis, on Graminaceae in 
Britain, 170. 

Sipha varadexa, sp. n., on Poa 
trivialis in Britain, 170. 

Sipha schoutcdcni, on Rolens and 
Poa in Britain, 170. 

Siphocoryne bicaudala t sp. n., on 
Salix in Japan, 548. 

Siphocoryne {Rhopahsiphum) cap - 
reae , on willow etc. in N. America, 
257, 417 ; food-plants of, in 
Britain, 41. 

Sipltocorync essigi, sp. n., on willow 
in X. America, 257. 

Siphocoryne grabhami, on willow in 
X. America, 257. 

Siphocoryne indobraesicae, sp. n. 
(Indian Mustard Aphis), food- 
plants of, in Lahore, 473. 

Siphocoryne japonica , sp. n., on 
Angelica polyrtiorpha in Japan, 
548. 

Siphocoryne ligustri, on privet in 
Sweden, 146. 

Siphocoryne nymphaeae (see Rhopa- 
losiphum). 

Siphocoryne padi (see Siphonaphis). 

Siphocoryne pastinacae, on Lonicera 
xylosteum in X. America, 257 ; 
food-plants of, in Britain, 41, 

158. 

Siphocoryne pseudobrassicae (Turnip 
Aphis), in Cape Colony, 209 ; 
notes on, in Texas, 194, 195, 300. 

Siphocoryne xyhstei, synonym Of 
S. pastinacae , 257. 

Siphonaphis padi { Aphis arena?) 
(Oat Aphis), parasitised by Lygo- 
cerus in Britain, 27$ ; on apple 
in Br. Columbia, 361 ; food- 
plants of, in Japan, 548; oil 
cereals in Norway, 284; effect 
of meteorological • conditions on, 
iu Sweden, 89, 146; bionomics 
and control of, io U.S.A., 47, 
110-112, 194, 21*2, 242, 373 ; 
Aphis *cerasifoUae possibly a 
synonym of, 4% 417, 

Siphonella mimiUonis , on cereals 
in Sweden! 150. 



726 


INDEX. 


giphoneUa, Aphis, 
siphonina, Ensina. 

Btphonophora rosae {see Macrosi- 
phum). 

Btphonophora sdlioicola, synonym 
of Aphis saliceti , 257, 
Siphonophora solani (see Bhopdlosi- 
phum). 

siphonovhorae, Pachyneuron, 

Birex gtgas (Giant Wood Wasp), in 
conifers in Britain, 159. 

Birex nodilio (Steel-blue Wood 
Wasp), in conifers in Britain, 159. 
Sitka Spruce (see Picea sitchensis). 
Bitodiplosu mosellana, on barley in 
Sweden, 150. 

Sitodrepa panicea, control of, in 
houses in Britain, 160; infesting 
stored food in Connecticut, 457 ; 
on tomatoes in Sweden, 147. 
Sitona (see Siiones). 

Bitones, food-plants of in Britain, 
327, 435. 

Bitones Mspidulus, on lucerne in 
Michigan, 340. 

Bitones lineatus, control of, on 
beans and peas in Britain, 509 ; 
control of, on vegetables in 
Germany, 6 ; bionomics of, in 
Sweden, 92, 147. 

Sitotroga cerealella (Angoumois 
Grain-moth), infesting stored 
wheat in Argentina, 143 ; inter- 
cepted in quarantine in Hawaii, 
543 ; attacking bamboo seeds in 
India, 519 ; on maize in Sweden, 
149 ; bionomics etc. of, in U.S.A., 
69, 202, 246, 438, 457, 491 ; 
infesting stored maize in New 
South Wales, 337 ; fumigation 
with chlorpicrin against, 491. 
sjostedti , Bticlococcus. 

Skunk, destroying noxious insects 
in N. America, 17, 308, 384. 
Sky-lark, importance of protection 
of, in Britain, 510. 

Sloe, EycUoptenis arundinis on, in 
Sweden, 146. 

smaragdina , Dalpada : Oecophylki. 
Smartweed (see Polygonum, vir- 
giniamm). 
smerintha, Myelobia. 

Smerinthus occllatus (see Sphinx). 
smilaciseUa, Marmara ( Phylloc - 
nistis). * 

Sprilax, Marmara smilaciseUa on, 
in Massachusetts, 21. 
smithi , Phytatys. 

smithiae, Melanoxantherium ; Plero- 
comma. 

Snails,, spreading Cronartiwm ribi- 
cola in greenhouses, 9. # 
meUeni, Acanthoptyche. 

Snow Scale (see Ghionaspis citri). 
Snowball (see Viburnum). 


Snowy Tree Cricket (see Oeomthus). 

Soap, in sprays, 15, 18, 27, 28, 55, 
73, 74, 80, 95, 98, 109, 111, 
144, 145, 104, 174, 179, 201, 213, 

215, 216, 229, 238, 245, 267, 279, 
300, 316, 819, 320, 341, 367, 368, 
370, 371, 379, 381, 389, 407, 411, 
412, 415, 424, 425, 432, 434, 435, 
436, 442, 443, 449, 456, 469, 470, 
471, 487, 495, 509, 547 ; formulae 
containing, 15, 16, 74, 109, 215, 

216, 238, 243, 267, 300, 379, 407, 
469, 470, 471, 495; properties 
of, in insecticides, 398 ; affecting 
efficacy of oil emulsions, 487; 
in preparation of commercial 
sulphur pastes, 291 ; in repel- 
lents for bark-beetles, 434, 436, 
541 ; and tobacco, not recom 
mended against Cydia molest a, 
370. 

sobriitus, Agriotes. 

Soda, and resin, in formulae against 
i scale- insects, 16 ; and soap, as 
j a repellent for bark-beetles, 436. 
l 8odalis, Apanteles. 

! Soda- sulphur, formula for spraying 
■ with, against citrus pests, 217. 

; Sodium Arsenate, 361 ; in bait 
! for ants, 461 ; addition of, to 
lime and copper sulphate spray 
| against Capnodis, 401 ; and lime. 

• in formula against HaUica ampe- 
lophaga, 414 ; method of poison- 
| ing Orydes rhinoceros with, 261 ; 

and megass, for poisoning sugar- 
i cane grubs, 323 ; experiments 

I with, against vine moths, 73; 

< and Bordeaux mixture, 362. 

Sodium Arsenite, 361 ; a substitute 
for chloral hydrate in baits for 
ants, 314; experiments with, in 
i baits for Blissus leucoptera, 305 ; 
in baits for cutworms and army- 
worms, 396 ; unsuitable for baits 
for cutworms, 538 ; and molasses, 
against fruit-flies, 242, 293, 518; 
in baitB for Hylemyia antiqua, 84, 
122, 202, 255, 555; in sprays 
1 and baits for locusts and grass- 
i hoppers, 81, 347, 358, 359, 500, 
555 ; injurious effect of, on 

! plants, 299, 300. 

! Sodium Bicarbonate, ineffective 

against clothes moths, 532. 

Sodium Carbonate, spray formulae 
containing, 74, 215, 439, 470, 
471; ineffective against cock- 

roaches and clothes moths, 5^2. 

Sodium Chloride (Salt), effect of 
treating stored peas with, against 
Bruchids, 468; in formula *fpv 
Fuhnn aim's solution against 
Eriosoma lanigerum, 407 ; spray - 
i ing with, against • PieriSi SO 9 » 
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reaction between calcium arsen- 
ates and, 838. 

Sodium Cyanide, in baits for Biissua 
leucopterus , 305, 306 ; in prepara- 
tion of hydrocyanic-acid gas, 11, 

83, 157, 508; fumigation with, 
against orchard pests, 27, 145, 169. 
Sodium Fluoride, against cock- 
roaches and Lepistm, 412 ; effec- 
tive against cockroaches, 531 ; 
effect of, on clothes moths and 
carpet beetles, 532, 538. 

Sodium Hydroxide, 111, 

Sodium Nitrate, treatment of soil 
with, against insect pests, 60, 
74, 139, 432, 435; watering 
plants with, against Aphis bros- 
sicae, 153 ; more economical 
than soil sterilisation against 
wireworms, 426 ; and caustic 
solution, injurious to foliage, 100. 
Sodium Salts, addition of fungi- 
cides containing, to nicotine- 
paraffin emulsion, 239. 

Sodium Sulphide, in sprays for 
orchard pests, 162, 331, 449 ; 
increasing the value of arsenicals, 

' 382; and calcium arsenate, 162, 

330; and talc, dusting with, 
against Aspidiotus pemiciosm, 
413, 

Sodium Sulphoricmate, m formulae ! 
against Eriosoma lanigertm, 411, 
471 ; in formulae against vine- 
moths, 72, 73. 

Soft Brown Scale (see Coccus 
hesperidum). 

Soil, treatment of, against insect 
pests, 60, 74, 139, 432, 435; 
varieties of, resistant to fumiga- 
tion with hydrocyanic -acid gas, 
83; influence of character of, 
on msect pests in Rhodesia, 
240, 337, 388 ; experiments in 
sterilisation of, against wire- 
worms, 426. 

solanella, Lita (see Phthorimaea 
operculella ) ; Rhopalosiphum. 
solani , Chionaspis ; Rhopalosiphum 
(Macrosiphum, Siphon&phora). 
solanifolii, Macrosiphum. 
solanina, Myzus. 

Solatium (Nightshade), food-plant 
of Phthorimaea operculella in 
California, 292 ; Aphis malvoides 
on, in Lahore, 473. 

Solatium dulcamara (Woody Night- 
shade), food-plant of PsyUiodes 
ajfinis in Britain, 509, 

Solmum mdong&na (see Egg-plant). 
Solatium nigrum, food-plant of 
•Paehyzmcla periwcdis in Porto 
Rico, 485. 

Solatium sieglinge, food-plant of 
Heliothis viftscens in U.S.A., 214. 
(C569) 


Solarium torvum (Wild Egg-plant), 
food-plant of Pachyzancla periu- 
8ali8 in Porto Rico, 485, 486. 
Solatium tuberosum (see Potato). 
Solenococcus, intercepted in avocado 
seed in U.8.A., 206. 

Solenopsis , natural enemy of boll 
weevils in U.S.A., 248. 

Solenopsis geminata (Brown Ant), 
measures against, on citrus in 
Porto Rico, 486. 

Solenopsis pyladcs, associated with 
scale-insects in Br. Guiana, 386. 
Solidaqo, Macrosiphum rudbeckiae 
on, in Br. Columbia, 361 ; food- 
plant of insect pests in T7.S.A., 
110, 308. 

Solidago fuchsii , Agrotis cottina 
on, in Saxony, 479. 

Solidaqo ruqosa, Lopidea on, in ' 
U.SX 102. 

8olieri, Chrysobothris. 

Solomon Islands, Brontispa frog- 
gatti on coconut in, 523. 
solstitialis, Amphimallus {Rhizo- 
trogus). 

Somaliland, Italian, a new cotton- 
stainer from, 488. 
somei. Aphis. 

Sonchus (Sow-thistle), alternative 
host-plant of Rhopalosiphum lac- 
tucae in Sweden, 146 ; pest3 of, 
in U.S.A., 252, 317. 

Sonchus oleraceus , Rhopalosiphum 
lactucae on, in Japan, 548. 

Soot, as a dressing against insect 
pests, 119, 432, 435, 442, 509; 
watering of plants with, against 
Aphis brassicae, 153 ; and helle- 
bore, dusting with, against 
Ptcronu8 ribesii, 159. 

Sooty Mould ( Capnodium , Meliola), 
associated with Aphids and 
scale-insects, 41, 68, 283, 367, 
401. 

sophorae, Brassolis. 

sorbi, Aphis ; Psylla (Cherme s). 

Sorbus aria , mites forming galls on, 


n Austria, 406. 

rbus aucuparia (Mountain Ash), 
PsyUa sorbi on, in Britain, 430 ; 
pests of, in Canada, 60, 361 ; 
pests of, in Norway and Sweden, 
148, 149, 150, 285; food-plant 
Df Saperda Candida * in U.fc-A., 
447 ; yyqmia phaeorrhoea inter- 
jepted on, in U.S.A., 312; mites 
forming galls on, 4p6. 

•didus, Acanthocons ; Losm- 
polites : Eucoptolaphfis. 

•dipes. Micro plitis- « * 

■qhicola, dJontarinia (Dipbm)- 
rghmi (Chula®, Juar, Broom- 
corn) (Andropogon sorghum), Bere- 
grinus maMi* on, in Barbados, 
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S94 ; Chilo simplex hiber- 
nating in, in Japan, 234; pests 
of, in India, 46, 123; .pests of, 
in Nyasaland, 70; pests of, in 
U.S.A., 194, 268, 481. 

Sorghum halepense (Johnson Grass), 
Monecphora bicincta on, in Cuba, 
392 ; destruction of, in Texas, 
against Contarinia sorghicola, 268. 

Sorghum vulgare (see Sorghum). 

Sorghum Midge (see Contarinia 
sorghicola). 

soror, Diabrotica ; Discolia ; Lep- 
tura. 

Sorospordla uvella, infesting Euxoa 
excelkns in Canada, 84, 103. 

Sorrel, Frankliniella fusca on, in 
Florida, 505. 

Sour Sop (see Anona muricata). 

South American Locust (see Schis- 
tocerca paranensis). 

South Russian Entomological So- 
ciety, foundation of, 30. 

South Sea Islands, Pseudococcus 
intercepted in California on 
palms from, 29. 

Sow-thistle (sec Sonckus). 

Sow-thistle Aphis (see Rhopalo- 
siphum laducae). 

Soy Beans (sec Glycine hispida). 

Spain, parasitic Hymenoptera in, 
9, 36, 113, 296; Lepidosaphes 
ficus intercepted in U.S.A. on 
fig-trees from, 206 ; measures 
against locusts in, 273, 427 ; 
miscellaneous insect pests in, 
55, 75, 76, 162, 414, 444, 514; 
measures against olive pests in, 
55, 56, 272, 514 ; importance of 
protection of birds in, 192. 

Spalangia earner oni, establishment 
of, in Hawaii, 476, 518, 542. 

Spalgis epius, on dadap in Ceylon, 
539. 

Spanish Codling Moth Parasite 
(see Calliephialtes mess or). 

Spanish Red Scale (see Chrysom- 
phalus dictyospermi). 

Sparganoihh pilleriana, bionomics 
ana control of, on vines in 
France, 140, 171, 375; on vines 
in Spain, 55. 

Sparrow, 426; an injurious bird 
in Britain, 510; economic posi- 
tion of, in France, 320 ; destroy- 
ing Anthonomus pomorum in 
Holland, 499 ; destroying noxi- 
ous insects tn U.S.A. , 341, 456. 

Sparrow-hawk, an injurious bird 
in Britain and France, 320, 510. 

sparsus, Pityohteines. 

Spathius pedeslris^ para^te of Ano- 
bium striatum in France, 477. 

Spathius rulidus, provable hosts of, 
in France, 477. 


Spathulina acrostida , sp. n., from 
Durban, 331. 

8pectabUi8, Acanihocinus ; Micro- 
plitis. 

S ' ri, Diaprepes. 

g’ s Apparatus, use of, against 
Meligethes aeneus, 93. 
spermaphaga, Eucymatoge. 
Spermophagus, food-plants of, in 
Hawaii, 354. 

Spermophagus musculus (see S. 
subfasciatus). 

Spe rmophagxts pectorcdis, intercepted 
on beans in California, 101 ; 
Bruchid probably identical with, 
in Hawaii, 352, 354. 
Spermophagus subfasciatus , infest- 
ing stored beans imported into 
Italy from S. America, 383. 
spermophagus, Lepturges. 
Sphaerophoria cylindrica , pre- 
daceous on Macrosiphum solani- 
folii in Ohio, 456. 

Sphacrostilbe coccophUa • (Red- 
headed Fungus), infesting Lepi- 
dosaphes beckii in Seychelles and 
West Indies, 376, 516. 
Spharagemon bolli, oviposition of, 
in Canada, 363. 

Spharagemon collars, oviposition of. 

in Canada, 363. 
sphegius , Clerus. 
sphenarioidcs, Cokmania. 
spkenophori, Ceromasia. 
Sphenophorus aequaMs , on cereals 
in U.S.A., 14. 

Sphenophorus maidis (Maize Bill 
Bug), on cereals in U.S.A., 14. 
Sphenoptcra gemellata (see S. hdi- 
collis). 

Sphenoptera loti collis, parasitised 
by Glyptomorpha desertor in 
France, 476. 

Sphinx conx:olvuli (see Ee.rse). 
Sphinx ligustri, on lilac in Norway, 
286 ; on apple in Sweden, 148. 
Sphinx ocellatus (Eyed Hawk- 
moth). bionomics of, on apple in 
Britain, 382, 510. 

Sphinx pojpuli, parasitised by 
Microplihs ocellatae in Britain, 

382. 

Spkodromantis gastrica, predaceous 
on Plutella maculipennis in S. 
Africa, 249. 

Sphyrocoris obliquus , a supposed 
cotton pest in St. Vincent, 251. 
Spices, Sitodrepa panicea infesting, 
in Britain, 160. 
spiculatus, Ergates. 

Spiders, destroying noxious insets, 
110, 191, 287, 242, 243, 333, 348; 
killed by nicotine spray in Bri- 
tain, 118; damaging tea in 
Madras, 474. 
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Spilockalds viltata, parasite of Aero- 
basis nebtUella in U.S.A., 169. 
Spilocryptus, parasite of Zygaena 
oceitanica in Franco, 262; para- 
site of Cydia molesta in U.S.A., 
374. 

Spilographa artmUiae, on chry- 
santhemums in Norway, 286, 
Spilonota oeeUana (see Encomia). 
Spile soma lubricipeda (s<;e l)ia- 
crisia). 

Spinach, Pegomyia hyoscyami on, 
in Sweden, 150 ; Aphids on, 
in U.S.A., 453. 

Spinach Aphis (see Myzus persicae). 
Spinach Blight, experiments to 
determine the transmission of, 
by Aphids in U.S.A., 453. 
spvnamm, Athalia (see A. colibri). 
spinator, Phryneta. 

Spindle Worm (see Achat-odes zeae). 
Spined Soldier Bug (see Podisus 
macuUventris). 
spinicornis , Hoplocerambyx. 
spinifera, Euxoa. 

.Spinning Mite (see Tetranychus). 
spinofemoralis , Clavigralla. 
spinosus, Pedes ; Tenues, 
spinulosa , Aphis ; Corythuca. 

Spiny Boll-Worm (see Earias insu- 
lana ). 

Spiny Citrus Whitefly (see Aleuro- 
canthus woglumi). 

Spiraea, pests of, in X. America, 
290, 313, 441, 458. 

Spiraea discolor , food-plant of Lepi - 
dosaphes ulmi in Br. Columbia, 
361. 

spiraefoliella , Parornix ( Ornix ). 
spirifex, Tarsonemus. 
spkndma, Cydia (Carpocapsa). 
spJendens, Cylindrostoma. 

Spondias lutea (Hog Plum), posts 
of. in West Indies, 377, 496. 
Sporotrichum , infesting Haliica 
ampelophaga in Algeria, 142. 
Sporotrichum gkbulijerum, experi- 
ments with, against Ileliotkrips 
rubrocindus in Grenada, 32 ; 
infesting Haltica bimarginaia in 
U S. A., 242. 

Spotted Tussock Moth (see Halisi - 
data maculata). 

Spray Calendar, notice of, for 
use in Connecticut, 484. 

Spraying, dusting compared with, 
361, 413, 452, 559, 560; legis- 
lation dealing with purity of 
insecticides for, 40; (see under 
the various Insecticides), 
s prefits, Melanoplus ( Caloptenvs ). 
Spring Canker Worm (see Palaea- 
^ crita renwto). 

Spring Grain Aphis (see Toxoptera 
gratfiinum). 


Spruce ( Picea ), bark-beetles infest- 
ing, in N. America, 263, 265, 266, 

267 ; pests of, in Austria, 405, 

407 ; bark -beetles infesting, in 
Bosnia, 410 ; pests of, in Britain, 

59, 116, 118, 155-158, 159, 258, 
259 ; pests of, in Canada, 361, 
521, 541 ; pests of, in Germany, 
405, 410 ; pests of, in Norway 
and Sweden, 90-92, 146, 147 
148, 150, 151, 283, 284 ; pests of’ 
in U.S.A., 289, 421, 422, 441, 528. 
Spruce, Big-cone (see Pseudotsaga 
macrocarpa). 

Spruce, Blue (see Picea parryana). 
Spruce. Douglas (sec Pseudotsuga 
taxijolia). 

Spruce, Sitka (see Picea sitchensis). 
Spruce Bark-beetle (see Ips typo- 
graphic). 

Spruce-seed Midge (see Perrwa 
strobi). 

spumarius, Pkilaenus. 

spurca , Paehyta. 

spuria, Gossypana. 

spurins , Icterus. 

sputator, Agriofes. 

squamosus, Barynotus ; Hypomeces. 

squamulatus, Crossotarsus. 

Squash, pests of, in U.S.A., 127, 

^ 252, 459, 493. 

Squash Stink Bug (see Anasa 
tristis). 

Squash Vino Borer (see MelitUa 
satyriniformis). 
starhyo8, Phenacoccas. 

Stachys, alternative food-plant of 
Myzus ribis in U.S.A., 417. 
Staehytarphela indica, food-plant 
of Ilelopeltis in Java, 233. 
Stagmomantii Carolina, predaceous 
on Ilyphantria cunea in Connec- 
ticut, 456. 

fithli. Plaulia (see P. fimbriata). 
stanleyi, Macrosiphum. 

Staphylea bumalda , Rhopalosipkiun 
indicum on, in Japan, 548. 
Staphyka trifolia (American Bladder 
Nut), Lopidea staphykae migrat- 
ing from, to hickory, iu U.S.A., 
102 . 

staph yleae, Lopidea. 

Starch, in sprays against red 
spider, 547. • 

Starling, destroying noxious insects 
in Britain, 119, 133. 

Stathmopoda adulatrix, parasite of 
Ripersia resinophifa in Indie, 519. 
Stathmopoda oesteetis, predaceous 
on Tachardia deeoreMa in Uganda, 
52, 87. # 

statices, ifaplothrips. t 
Staur&notus (sec Dociostaimis). 
Stauropus alfemns (Lobster cater 
pillar), on tea in Sumatra, 37. 
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Steam, experiments in control of 
pests of cereals in ships with, 489. 

■Steel-blue Wood-wasp (see Sirex 
noctilio). 

Stegodyphus sara&inomm , webbing 
tea bushes in Madras, 474. 

stellate, Acantholyda. 

stellifera , V insoni a . 

Stenobothrus, measures against, in 
Italy, 500. 

Stenocranus saecharivonis (Sugar- 
cane Fly), parasitised by Anagrus 
ftavescens in West Indies, 394. 

Stenodiplosis genicidatus. on foxtail 
in Sweden, 150. 

Stenoma, intercepted in avocado 
seed in U.S.A., 200. 

Stenopleura chilodda (see Apan- 
teles). 

Stephanitis pyri (European Pear 
Tingid), 530 j food-plants of, 
in Italy, 143 ; bionomicB of, 
in Europe, 342. 

Stephanitis pyrioides ( rhododendri ), 
measures against, on rhododen- 
drons in , France, 443, 530 ; 

Stethoconus japonicus predaceous 
on, in Japan, 342 ; measures 
against, on azaleas in New Jersey, 
205 : on rhododendrons in Swit- 
zerland, 368. 

Stephanitis rhododendri (see S. 
pyrioides). 

Stephanodtres hampei (eoffeae) 
(Coffee-berry Borer), in coffee in 
Uganda, 51. 

Stephanotis, food-plant of Homona 
coffearia in Ceylon, 540. 

Siepkensonia lahorensis, gen. et 
sp. n., on chrysanthemums in 
Lahore, 473. 

stercorarius , Gamponotus [Myr- 
moihrix ) abdominalis. 

Stereulia alata, Stromatium barba- 
lum on, in India, 519. 

Stereulia earibaea (Mountain John 
Bull), a possible food-plant of 
Dysdereus delauneyi in St. Vin- 
cent, 542. 

Sterictiphora eaddachi, food-plants 
of, in West Indies, 391. 

Sternochetw mangiferae (Mango 
Weevil), intercepted in mango 
seed in U.S.A., 206. 

sternodoniis, Sarcodexia ■ 

Steropus madidus, on strawberries 
in France, 96. 

Stethoconus cljrtopeUis (see S. 
mamillosus). 

Stethoconus faponicus, predaceous 
x>n Stephanitis pyrioides in Japan, 

342. . f 

Stethoconus mamillosus, predaceous 
on Stephanitis pyri % in Europe, 

342 . 


Stethoconus oberti, predaceous on 
Stephanitis pyri in Livonia, 842. 

Stevenia atramentaria, parasite of 
Oniscus asellus, 85. 

Stevenia umbratica, parasite of Onis- 
cus asellus, 35. 

stidie.a, Cetonia (see Oxythyrea 
funesta). 

sticticaUs Loxostege ( Phlyctaenodes ). 

stictigrapte, Gharacomd. 

StictocephcUa festina (Green Alfalfa 
Hopper), on lucerne in Arizona, 

140. 

Stictocoecus diver siseta, Eublemma 
costimacula predaceous on, in 
Uganda, 52, 87. 

Stictocoecus gowdeyi , parasites of, 
in Uganda, 52, 87. 

SUctococcus multispmosus , food- 
plants of, in the Tropics, 85. 

Stictocoecus sjdstedti, on cacao in 
Belgian Congo, 80 ; on cacao in 
Gold Coast, 85. 

Sticlolobus trilineatus, sp. n., on 
cypress in Louisiana, 298. 

Stilpnotia salicis, food-plants of, in 
Sweden, 148. 

Stiretrus anchorago (Bordered Sol- 
dier Bug), predaceous on Crio- 
ceris asparagi in U.S.A., 215. 

Stizolobivfn (Velvet Bean), Frank- 
liniella Jloridana on, in Florida, 
505 ; Prodenia litura on, in 
Nyasaland, 70; as a trap-crop 
for tobacco flea- beetles, 485. 

Stocks, Phttella maculipennis on, 
in S. Africa, 248. 

Stomacoccus platani, gen. et sp. n., 
on sycamore in California, 53. 

Stomatoeeras gracilicorpus, parasite 
of Opogona glyciphaga in Aus- 
tralia, 387. 

Stomatoceroides rubripes , parasite 
of Tineid larvae in Australia, 387. 

Stone-flies (see Taeniopteryx). 

Stonechat, a beneficial bird in 
Britain, 478. 

Storks, destroying locusts in S. 
Africa, 359 ; destroying cut- 
worms in Mecklenburg, 445. 

Straits Settlements, pests from, 
intercepted in Philippines, 25 ; (see 
Malaya). • 

strain inalis, Evergestis. 

straw ineum, Megacoelum . 

strangulatus, Trochorrhopalus. 

Strategus aloeus, on coconuts in 
Br. Guiana, 386. 

Strategus titanus, experimentally 
infested with Meterrhizium am- 
sopliae in Porto Rico, 378. 

Strau8sia longipennis (Sunflower 
Fruit-fly), experiments in trap- 
ping, with oils, 423 ; food-plants 
of, in U.S.A., 449. 
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Strawberry, pests of, in Britain, 
278, 509, 510 ; pests of, in Canada, 

24, 85, 255 ; Carabid beetles on, 
in France, 96 ; pests of, in 
Sweden, 148, 149, 150; pests of, 
and their control, in U.S.A., 

25, 196, 199, 229, 268, 372, 387, 
505 ; danger of eating, when lately 
sprayed with lead arsenate, 467. 

Strawberry Crown Borer (see Tylo- 
demia fragariae). 

Strawberry Leaf Beetle (see Typo- 
phoru 8 canclkts). 

Strawberry Leaf- roller (see Ancylis 
comptana). 

Strawberry Moth (see Oxygrapha 
comariana). 

Strawberry Root Weevil (see 
Otiorrhynchus ovatus). 

Strawberry Tortrix (see Oxygrapha 
comariana). 

Strawberry Weevil (see Antkono- 
mu* eignatus). 

Streptococcus disparts , sp. n., 
causing disease in Lymantria 
dispar, 568. 

striatalis, Diatraea (see D. venosata). 
striatum, Anobium. 
stridifrons , Euarcsta ( Pliomelaena ). 
strigana, Tortrix ( Cacoecia ). 
strigatus, Eumerus. 

Striped Blister Beetle (see Epicauta 
rittata). 

St riped Cane W eevil ( see Metamasiu s 
sericeus). 

Striped Cucumber Beetle (see J )ia- 
brotica vittata), 

striped Cutworm (see Euxoa tessel- 
lata). 

Striped Peach Worm (see Gelechia 
confuseUa). 

Striped Weevil Borer of Banana 
(see Metamasius sericeus). 
strobi , Chermes ; Perrisia (Cecidom- 
yia ) ; Pissodes. 

strobilanae, Aprostocetus ; Eidophus. 
strobilella, Cydia (Laspeyresia, 
Tortrix). 

strobihbiu8, Chermes ( CnaphoJodcs ) ; 
Megastigmus- 

Stromatium barbatim, food-plants 
of, in India, 519. 

Sirongylogaster cingulatus, in pines 
in Germany, 411. 
drunki, Termes. 

Stylocephalw giganteus , parasite of 
Eleodes in U.S.A., 808. 
Stylocryptus brevis , parasite of Cydia, 
pomonetla in France, 191. 
Siylop8, infesting Delphacids in 
•Britain, 431. 

Suana concalor, on dadap in Cey- 
lon, 539. 

subaepea, Ptero'sema. 
subapteru8 , Cor anus. 


subcarnea, Diacrisia. 
subcoleoptratus, Reduviolus. 
subdentata, Azteca trigona. 
subdepressus, Peritehis. 
subfamatus, Sperjnophagus* 
subfuscus, Amblyteles. 
subgracilis , Eucoptolophus. 
subgothica, FeJtia. 
subgranulatus , PdLaeopus. 
submetaUica, Habrolepoidea. 
subocellatus, Dichostates. 
subornata, Buprcstis maculiventris. 
subsimilis , Aspidiotus. 
subspinosus, Macrodadylus. 
subteralba, A cant hops yche. 
succinctus, Largus. 

Sudan, measures against cotton 
pests in, 48, 49 ; new fruit-flies 
from, 208. 

Sudan Boll -worm (see Diparopm 
castanea). 

suffuseUa, PhyWecnistis. 

Sugar, in baits, 223, 240, 262, 314, 
359, 461 ; in sprays, 15, 199; 
causing lack of adhesiveness in 
lead arsenate, 199. 

Sugar-beet (see Beet). 

Sugar-beet Leaf -hopper (sec Eutettix 
tcnella). 

Sugar-beet Root Aphis (see Pem- 
phigus betae). 

Sugar-beet Webworm (see Loxo* 
siege stidicaiis). 

Sugar-cane ( Saccharum officinarum), 
pests of, and their control, in 
Australia, 10, 138, 139, 165, 241, 
245, 294, 295, 323, 387, 432, 495, 
526 ; pests of, in Ceylon, 539 ; 
pests of, in Br. Guiana, 31, 85, 
385, 386, 387, 534; pests of, 
and their parasites, in Hawaii, 
275, 351 ; pests of, in India, 
123, 182, 379 ; legislation restrict- 
ing importation of, into Dutch 
E. Indies, 505 ; pests of, in 
West Indies, 32, 33, 58, 74, 103, 
187, 210, 296, 333, 377, 391, 393, 
394 ; measures agaiust white 
grubs iu, in Japan, 344 ; Xyh* 
irupes gideon on, iu Java, 466 ; 
pests of, in Mauritius, 141, 301, 
393, 394 ; pests of, in Philippines, 
25 ; pests intercepted on, in 
Porto Rico, 485 ; Trvchorrhopahis 
sirangulafns on, in Seychelles, 
377; pests of, in U.S.A., 306 ; 
493 ; Pseudococcus saechari inter- 
cepted on, in U.&A., 206 ; scale- 
insects on, in Zanzibar, 85 ; 
Proutista nwesta oil, 14. 
Sugar-cane Aphis (%ee Aphis sac- 
chari).* ... 

Sugar-cane Beetle (see Lepidi-ota). 
Sugar-cane # Borer (see nhabdoc - 
netnis obscura). 
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Sugar-cane Bud-moth (see Opogona 
glyciphaga). 

Sugar-cane Fly (see Stenocranus 
saecharivorus). 

Sugar-cane Froghopper (see Tom - 
aspis saceharina). 

Sugar-cane Grubs (see Lepidiola). 

Sugar-cane Leaf-hopper (see Perkin- 
sielta saccharicida). 

Sugar-cane Mealy-bug (see Pseudo- 
coccus calceolaria# and P. sac- 
Ehari), 

Sugar-cane Moth Borers (see Dia- 
traea saccharalis and Phragma- 
iipkila truncata ). 

Sugar-Pine (see Pinus lambertiana). 

sulcatus , Gnathotrichus ; Otiorrhyn - 
chus. 

sulcicollis, Ceutkorrhynchus. 

sulcicrista, Miotropis. 

Sulphocide, in preparation of so- 
dium sulphide spray. 331. 

Sulphur, as a dusting powder, 54, 
55, 67, 70, 98, 99, 228, 253, 255, 
291, 344, 348, 394, 415, 442, 449, 
452; fumigation with, 133, 180, 
439, 532, 533 ; in sprays, 28, 54, 
96, 98, 100, 141, 217, 253, 292, 
331, 385, 400, 405, 449, 470, 511 ; 
against mites, 67, 70, 98, 253, 
348, 442, 449, 474 ; as a repellent 
. for mole -crickets, 297 ; and soap. 
foT protecting vines from Pseudo- 
coccus , 144, 145; addition of, to 
calcium arsenate, 54, 362; in 
preparation of calcium poly- 
sulphide sprays, 501 ; in pastes, 
preparation of, 291 ; bellows 
for applying, 439 ; scorching 
effect of sprays containing, in 
hot climates, 28. 

Sulphur, Liver of (see Potassium 
Sulphide). 

Sulphur Dioxide, fumigation with, 
against furniture beetles, 160; 
fumigation with, against red 
spiders, 547 ; for treating dates 
against Ephcstia, 463 ; effect of, 

♦ on Tetranychus lelarius, 348. 

sulphur ea, leery a. 

Sulphuretted Hydrogen, fumigation 
with, against tobacco pests, 

224. 

Sulphuric Acid, experiments with, 
against pine weevils, 259. 

Sulphurous Acid, pines damaged by 
smoke of, from smelting works, 
283. 

Sulphurous Anhydride, method of 
fumigating f to red cereals with, 

548. 

Sumatra, miscellaneous instet pests 
in, 66, 231, 270 ; pepper pests in, 
446 ; tea pests in, 37 ; tobacco 
pests in, 223, 232 ; legislation to 


prevent importation, of Helopeltis 
and Pachypeltis from Java 'into, 
38. 

sumatranus, Helopeltis. 

Sunflower {Helianthus annuus), 
Setwnorpha m argalaestriata in 
stored seeds of, in Java, 223 ; 
pests of, in U.S.A., 450, 455. 
Sunflower Fruit-fly (see Siramsia 
longipennis). 

superba, Carpophihoromyia, 
suppressalis , Chilo ; Diatraea. 
suppressaria, Buzura. 
suppressarim, Biston. 
surinamensis, Pycnoscelus (Leueo- 
phaea ) ; Silvanus . 
surinamum, Achryson. 
suspensa, Conradtina. 
sutor, Monochamus. 
suturali8, Cossonus ; Ehodes. 
suturellus, Dysdercm. 
suzuhii, Hammoderus. 

Swallows, economic importance of, 
in N. America, 453 ; beneficial 
in Britain, 478; beneficial in 
France, 320. 

Swammerdaviia cuprescens, sp. n., ou 
birch in Br. Columbia, 441. 
Swamp Blueberry (see Vaceinium 
corymbosum). 

Sweden, forest pests in, 89, 90-92, 
93, 287 ; miscellaneous insect 
pests in, 89, 92, 93, 94, 145-151, 
152, 172, 286; influence of 
meteorological conditions on 
insect pests in, 89. 

Swedes, Pieris brassicae on, in 
Britain, 509 ; practically immune 
to attacks ol Bhopalosiphum * 
dianthi in -Britain, 508 ; Eury- 
dema oleraeea on, in Germany, 5 ; 
Phorbia brassicae on, in Sweden, 
150. 

Sweet Potato (Ipomoea batatas), 
pests intercepted on, in Cali- 
fornia, 29, 100, 101, 137, 253 ; 
food-plant of Helopeltis bergrothi 
in Belgian Congo, 80; Euscepes 
batata e on, in Fiji, 237 ; legisla- 
tion against Cylas formicarius 
on, in Florida, 40 ; HaUicus 
minutus on, in India and the 
Pescadores, 503 ; measures 
against pests of, in West Indies, 
82, 188, 209, 210, 211, 254, 394, 
414 ; pests of, in Nyasaland, 70 ; 
measures against pests of, in 
Philippines, 261, 379; pests of, 
in U.S.A., 82, 268, 414, 453, 
489, 494 ; Cossonus suturalis in, 
in Zanzibar, 128; Eerse convol- 
vuli on, in New Zealand, 552 ;’ 
new weevils infesting, 254. 

Sweet Potato (Dried!, Hi/pothene- 
mu8 ritefciei in, in Jamaica, £10. 
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Sweet Potato Leaf-folder (see 
. Pilocrocis tripunctata). 

Sweet Potato Scarabee (see Eus- 
cepes batatae). 

Sweet Potato Weevil (see Gylas 
formicarius ), 

Sweet Potato Whitefly (see Bemcsia 
. inconspicua). 

swezeyi, Charitopodinus (Eupel- 
minu8)t 

Swietenia mahagoni, pests of, in 
Dutch E, Indies, 350. 

Swift, a beneficial bird in Britain, 478 

Switzerland, government assistance 
for measures against Glysia am- 
biguella in, 381 ; miscellaneous 
insect pests in, 173, 366-368, 381, 
514; collection and utilisation 
of Melolontha melohniha in, 257 ; 
organised campaign against Pieris 
in, 414. 

Sword Bean (see Ganavdia). 

Syagrus morio, on Thespesia in 
Nyasaland, 69. 

Sycamore, Aphis phtanoides on. 
in Britain, 247; pests of, in 
U.S.A., 34, 53. 

Sycamore, Western (see Platanus 
occidentalis). 

Sycamore Fig (see Ficus sycomorus). 

Sycamore Lace-bug (see Gorythuca 
ciliata). 

sycophanta, Calosoma. 

Sycophila incerta , on Ficus laurina 
in Barbados, 274. 

Sycosoter lavagnei, gen. et sp. n., 
bionomics of, in France, 72, 328. 

Sylcpta derogata, on cotton in Cey- 
lon, 539 ; on Thespesia in Nyasa- 
land, 69. 

Sylvanus (see Silvanus). 

sylvestris, Anthocoris. 

Sympherobius angustus , predaceous 
on Chromapkis juglandicola in 
California, 415. 

Symydobius americmus, sp. n., on 
birch in Ontario, 529. 

Symydobius obhngus, in Europe, 529. 

Synanthedon geliformis (s eeAegeria). 

Synaphoeia guexi , in trees in Cali- 
fornia, 528. 

Synedrella nodiflora , Tischeria on, 
in St. Vincent, 121. 

Syneta albida, in Br. Columbia, 24. 

Syntomaspis , infesting seeds of 
conifers in Japan, 403 ; unidenti- 
fied species of, parasitising Ehyn- 
chites bacckus in Sicily, 296. 

Syntornaspis amelanckieris, sp. n., 
infesting seeds of Amelmckier 
canadensis in U.S.A., 550. 

Syntomaspis drupanm , infesting 
apples m Central "Europe, 

Syntornaspis pubesceus, voteetm^ 
\tv Cervtrat Europe, 


Syntomosphynm esurns, parasite of 
Hyphantria cunea in Connecticut, 

456. 

Syria, wood-borers in, 50. 

syringelta, Gracilaria ( Xanthospilav - 
teryx). 

syrphidis, Neocatolaccus. 

Svrphids, depollinating flowers in 
Britain, 114, 

Syrphus americanus , predaceous on 
Aphids in U.S.A., 164, 456. 

Syrphus lenahi, predaceous on 
Aphids in Maine, 242. 

Syrphus nitidicollis, predaceous on 
w Aphids in Holland, 136. 

Syrphus oronoensis , sp. n., pre- 
daceous on Aphids in Maine, 241. 

Syrphus pyrastri (see Lasiophthi- 
cus). 

Syrphus xanihostomus f S. knabi 
erroneously recorded as. in 
Maine, 242. 

Systates amabdis, on cacao in Bel- 
gian Congd, 79. 

Systoles cribripemis, on coffee in 
Br. E. Africa, 15. 

Systates irregularis, on coffee in 
Br. E. Africa, 15. 

Systates maynei, on cacao in Belgian 
Congo, 79. 

Systates ramosus , on cacao in Bel- 
gian Congo, 79. 

Sy stena frontalis (Cranberry . Flea- 
beetle), bionomics and control 
of, in [J.S.A., 562. 

T. 

t abaci , Macrosiphum ; Thrips. 

t dbaniform is, Pa ra nth rene. 

Tachardia albizziae , on litchi in 
Ceylon, 539. 

Tachardia decorella, on tea in India, 
187 ; bionomics of. on custard 
apple etc. in Uganda, 52, 85, 87. 

Tachardia lacca (Lac Insect), bio- 
nomics of, in India, 513. 

Tachardia longisetosa, on custard 
apple in Uganda, 52. 

Tachina, parasite of Hyphanlria 
cunea in Connecticut, 456. 

Tachyporus chrysomelinjts, pre- 
daceous on Uylastcs in Scotland, 
116. 

taedata, Psylhbora. 

Taeniopteryx nigripennis. food- 
plants of, in U.S.A., 388, 389. 

Taeniapteryx pacified, bionomics of, 
and measures against, in U.S.A., 
388. • 

Taeniopteryx pallidd , food-plants 
of, in tXi S.A., 388, 389. 

toeniopu8, 0Mor<^>8. 

- To^niotlvrips vneouaequens (Pear 
\ VYvnps^ , 5n iruit- trees in the 
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Crimea, 65 ; bionomics and con- 
trol of, in Canada, 24, 84, 120, 
331 ; on fruit-trees in New York, 
451 ; measures against, on pear 
and cherry in Norway. 285. 

Taeniothrips pyri (see T. inconse- 
quent). 

Tahiti, pests intercepted in Cali- 
fornia from, 29, 101, 525; Ply - 
chodes trililt eatus in, 101. 

tawania, Porthesia. 

Talc, and sodium sulphide, dusting 
with, against Aspidiotus pemi- 
ciosus, 413. 

Talc Schist, a good diluent for 
dust sprays, 60. 

Tamarack, Tragosoma depsarium 
on, in California, 363. 

tarn ar ids. Aphis . 

Tamarind {Tamarindus indicus), 
Aspidiotus orientalis, on, in Br. 
E. Africa and India, 86 ; weevils 
intercepted on, in California, 137; 
Pachymerus gonagra In seeds of, 
in Hawaii, 354; Helopettis on, 
in Java, 233. 

Tamarind Bruchus (see Pachymerus 
gonagra). 

Tamar ix (Tamarisk), Aphis tamari- 
cis on, in Egypt, 209 ; Opsins 
hey deni on, in Germany, 342 ; 
Eriophye8 ilaiac, producing galls 
on, in Morocco, 39. 

tanaceti, Galeruca. 1 

Tanacetum balsamita, Aphis heli- 
chrysi on, in Europe and U.S.A., 
420. 

Tangerine (see Mandarin Orange). 

Tanglefoot, experiments with, 
against Aegeria exiliosa, 448 ; 
banding with, superior to other 
adhesives, 303. 

Tannia, food-plant of Schistocerca 
paranensis in Br. Guiana, 31 ; 
Tomarus bituberculatus on, in 
St. Lucia, 516. 

Tanning, insect galls used for, 244. 

tapetiella , Trichophaga (sec T. tapet- 
zella ). 

tapetzella, Trichophaga. 

Tapinoma melanocephalum, habits 
of, in Br- Guiana, 386. 

taquarae , Ripersia. 

Tar, banding with, 20, 303, 504 ; 
for protecting trees from insects, 
68, 80, 197, 277, 375, 409; for 
trapping insets, 93, 327, 336, 
344 ; for protecting maize seed 
from Clivina and wireworms, 
337 ; f use against Phylloxera, 
478 ; in formulae for ^praying 
against •Plutella^ moculipennis, 
495. 

Tar Acids, experiments with, as 
soil sterilisers, 426. 


Tar Oil, for preserving timber 
from insects, 430 ; ineffective 
against Psila rosae, 508. 

Tar-oil Emulsion, spraying store- 
houses with, against pests of 
beans, 383. 

tarandus, Oryetes. 

tardus, Chermes [Cnapholodes) lap- 
ponicus. 

Tarnished Plant Bug (see Lygus 
pratensis). 

Tarred Felt Discs, use of, against 
Phorbia brassicae, 160, 255, 280, 
371, 508. 

tar sale, Trogoderma. 

Tarsonemus fragariae, ou rasp- 
berries in Norway, 286. 

Tarsonemus pallidas (Cyclamen 
Mite), in greenhouses in Canada, 
84; on cyclamen in U.S.A., 22. 

Tarsonemus spirifex, on oats in 
Sweden, 151. 

Tarsonemus translucent (Yellow 
Mite), on tea in Ceylon, 539 ; 
on cinchona and tea in Dutch 
E. Indies, 37, 350. 

Tartaric Acid, in formula for poison- 
bait for ants, 314. 

Tasmania, control of Cydia porno- 
nelki in, 95 ; Cydia pomonella 
from, intercepted in California, 
450. 

tasmaniensis , Campsomeris. 

Tatochila autodice, on lucerne in 
Argentina, 428. 

TaxonuS (Ametastegia) glabratm 
(Dock Sawfly), in orchards in 
Canada, 559. 

Tetrakurodes mori (Mulberry White- 
fly), on citrus in Florida, 473. 

Tea (Thea), measures against pests 
of, in Ceylon, 128, 314, 315, 431, 
435, 539, 540 ; legislation restric- 
ting removal of, in Ceylon, 88 ; 
pests of, in India, 186, 269, 332, 
474 ; pests of, and their control, 
• in Dutch E. Indies, 37, 38, 67, 
179, 180, 349, 350, 447 ; legisla- 
tion restricting importation of, 
into Dutch E. Indies, 505 ; 
Geometrid moths on, in Japan, 
94; control of Tetranychns oil, 
in Nyasaland, 70; pests of, in 
Uganda, 51. 

Tea Aphis (see Toxoptera coffeae). 

Tea Mosquito (see BelopeUis thei- 
vora). 

Tea Tortrix (see Eomona coffearia). 

Tea Weevil (see Astycus). 

Tea-seed Bug (see Poecilocoris lotus). 

Tea -seed Fly {see Adrama deUs- % 
minata). 

Teak, pests of, in India, 521, 522 ; 
pests of, in Dutch E. Indies, 

349, 350. 
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Tear-thumb (see Tiniaria arifolium). 
tectonac, Calotermcs. 
tedeUa, Euooma ( Grapholitha ). 
telarius, Tetranychus. 

Telenomus bifidus, parasite of 
Eyphantria cunea in Connecticut, 
450. 

Telenomus gowdeyi, parasite of 
Anaphe mfraeta in Uganda, 
52. 

Telephorus fuscus, natural enemy 
of Aphids in Holland, 136. 
Temperature, effect of, on insects 
infesting stored grain, tobacco, 
etc., 1, 6, 25, 85, 215, 223, 224, 
27Q, 337, 356, 357, 383, 419, 425, 
434, 439, 457, 463, 466, 469, 492, 
on furniture beetles, 160 ; for 
sprays, required to kill Pieris 
brassicae, 319; effect of, on 
Pectinophora gossypiclla infesting 
cotton seed, 42 j 43, 49 on 
silkworms in India, 211; on 
toxic value of corrosive sublimate, 
181 ; on fumigation, 13, 157 ; 
on silkworms suffering from 
flacherie, 437. 
tenax, Eristalis. 
tenebricosus, Otiorrhynchus. 

Tenebrio molitor, infesting stored 
food in Connecticut, 457 ; in 
cereals in Sweden, 147. 

Tenebrio obscunis (Meal Worm), in 
U.S.A., 246, 457. 

Tenebroidea mauritanicus (Meal 
Beetle), infesting stored wheat in 
Argentina, 143 ; infesting stored 
food in Connecticut, 457 ; inter- 
cepted in rice in Hawaii, 39 ; in 
stored wheat and rice in India, 
124; in stored cereals in Zanzi- 
bar, 128. 

tenella, Eutettix ; GaleruceUa. 
tenellus, Eemiteles. 
tenera, Leshiomima. 

Tennessee, pests from, intercepted 
in chestnuts in California, 253. 
tenthredmu, Mesohius. 

Tenthredo adumbrata (see Erio- 
campoides limaeina). 
Unuimaculatus, Adoretus umbrosus. 
tenuipennis. Haplothrips. 
tenuis, Termes. 

Teosinte (see Euelanea mexicana). 
Tepary Beans (see Phaseolus acuti- 
folius var. latifolius). 

Tephrella rufiventris, sp. n., from 
Eritrea, 831. 

Tephritis vernoniicola , sp. n., from 
Eritrea, 331. 

Tephrosia, Scolytid beetles in, in 
Ceylon, 128; Edessa meditabunda 
on, in St. Vincent, 251. 

Tepkrpsia Candida , pests of, in 
Dutch E. Indies, 2-4, 283, 350. 


Tephrosia vogeli, immune from 
attack of Tephrosia beetle in 
Java, 3 ; not preferred to cacao 
by Helopellis, 233. 

Tephrosia Beetle (see Araecerus 
fasciculatus). 

Terastia, on Erythrina in Sumatra, 

447. 

Terastia meticulosalis, on dadap in 
Ceylon, 539. 

Terias silheUma, on Albizzia in 
Ceylon, 539. 

Termes, on tea in India. 186. 

Termes philippinensis, in the Philip- 
pines, 184. 

Termes spinosus, method of des- 
troying mounds of, in Brazil, 
173. 

Termes stnmki : method of destroy. 

ing mounds of, in Brazil, 173. 
Termes tenuis, method of destroy. 

ing mounds of, in Brazil, 173. 
Terminalia, food- plant of Xyleborua 
fornicatus in Ceylon, 128. 
Terminalia catappa (African Al- 
mond), as a trap for Xylebonts 
fornicatus in Ceylon, 539 ; Miresa 
m-elanosticta om in Zanzibar, 128. 
terminatus, Dinocampus. 

Termites, in S. Africa, 359; mea- 
sures for protecting houses from, 
in Australia, 466; measures 
against, in Brazil, 173; dangerous 
to tea plantations in Ceylon, 315 ; 
on rubber in Br. Guiana, 385 ; 
control of, in India, 123, 186, 475 ; 
on sugar-cane in W. Indies, 
394; Ustulina zonata spread by, 
in Malaya, 277 ; new from 
Philippines, 184; oil cacao in 
San Thome, 52 ; measures against, 
on pecan in U.S.A., 227. 
Tcrpineol, experiments to determine 
toxicity of, to insect eggs, 254. 
tenyi, Ghariiopodinus. 
lessellaris, Halisidota. 
tessellala, Euxoa. 
tessellatum, Xeslobium. 
tessellat us,Eucaly mnatus ( Lecan i um ). 
testacea, Luperina (Aparnea). 
testudinea, Hoplocampa. 

Tetracha sobrina infuscata, natural 
enemy of Scapteriscus vicinus in 
Porto Rico, 392. * 

I tetrackaeta, Aciura 
Tetrachrysis lyneea (seo Ghrysis ). 
tetradactyla, Macraspis. 
TetracnemeUa megymeni, sp. n., 
parasite of Megymenum insulare 
in Australia, 387. , , 

Tetramoruim guineense, on cacao 
in Br. Guianag 386. 

Tetranychus (Red Spider, Spinning 
Mite), bionomics and control of, 
in Britain, 11, 280, 432; on 
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mulberry in Formosa, 175; on 
carrots in France, 441 ; control 
of, on vines in Holland, 141 ; 
control of, on tea and coffee in 
Nyasaland, 70; control of, on 
citrus in Porto Rico, 486 ; inter- 
cepted in Porto Rico, 485 ; 
injurious to plants in Quebec, 
63 ; sprays for, in Switzerland, 
367, 381 ; bionomics and control 
of, in U.S.A., 268, 506; control 
of, in orchards in Hew Zealand, 
96, 165. 

Tetranychus bimaculatus (see T. 
telarius). 

Tetranychus bioculatus {Tea Red 
Spider), importance of cultural 
measures against, on tea in 
Ceylon, 314; measures against, 
on tea in India, 186, 474; on 
tea in Sumatra, 37. 

Tetranychus citri, on citrus in 
Florida, 473. 

Tetranychus nmltidigituli, sp. n., on 
Gleditsia triacanthos in U.S.A., 

22 . 

Tetranychus mytilaspidis (Citrus Red 
Spider), in California, 252. 

Tetranychus pilosus (see Paratetrany - 
. chus). 

Tetranychus sexmaculatus (see T. 
telarius). 

Tetranychus telarius (Cassava Mite, 
• Red Spider, Two-spotted Mite), 
control of, on citrus and fruit- 
trees in Australia, 112, 269 ; 
measures against, in Barbados, 
394 ; food-plants of, in Italy, 
144; on cinchona and tea in 
Dutch E. Indies, 350; on apples 
etc. in Norway, 285, 286; on 
elms in Sweden, 151; natural 
enemies and control of, in Turke- 
stan, 348; bionomics and con- 
trol of, in U.S.A., 98, 217, 247, 
252, 292, 449, 473, 547. 

Tefrmi.ycZi.w8 uniunguis, sp. n., on 
Thuja orientals in U.S.A., 22. 

Teirastichus, parasite of Janus 
abbreviatus in N. America, 552 ; 
parasite of Apriona rugicollis in 
Formosa. 175; liberation of, in 
Hawaii, 39, 69, 127, 161, 225 ; 
parasite of Perrisia vaccinii in 
U.S.A., 558; male of Aprosto- 
cetus strobilanae erroneously re- 
ferred to, 91. 

Teirastichus asparagi, parasite of 
Crioceris asparagi in U.S.A., 215. 

Tetra8tichu8 c&ridei, sp. n., parasite 
of scale- insets in Argentina, 
428. , c 

TetrasUchus epilachnae , parasite of 
Chiloeorus bipustulaUg in Italy, 
36. 


Tetrastichus fasciatus, parasite of 
Ceddomyia manihot in St. Vin- 
cent, 121. 

TetrasUchus giffardi, T . giffardimus 
erroneously recorded as, in 
Hawaii, 184. 

TetrasUchus gijfardianus, parasite 
of C’erafifw capitata in Hawaii, 
168, 184, 185; establishment of, 
in Hawaii, 400, 542. 

TetrasUchus gowdeyi , parasite of 
Pulvinaria jacksoni in Uganda, 
52, 87. 

TetrasUchus ovivorum . parasite of 
Conchylodenia punctata in Uganda , 
52. 

Teirastichus platensis , establish- 
ment of, in Argentina, against 
Oeceticus platensis, 315, 517. 
TetrasUchus sculpturatus, parasite 
of Neptis agatha in Uganda, 
52. 

Teirastichus xantkamelaenae , second 
importation of, into U.S.A. against 
Galerucella lufeola, 23. 

T etr opium relutinum, in PseudoUuga 
taxifolia in California, 383. 
Teiligonia occatoria, on coffee in 
Porto Rico, 105. 

TettigonieMa viridis, a minor pest 
of mulberry in Formosa, 174. 
texana, Atta ; Chrysobothris ; Onci- 
deres . 

Texas, notes on Aphids in, 194, 
300 ; miscellaneous insect pests 
and their control in, 82, 267, 3d0, 
373, 493 ; notes on Oryctes rhino- 
ceros in, 268 ; bats destroying 
mosquitos in, 44 ; eradication 
of foul-brood in bees in, 490 ; 
pests from, intercepted in Cali- 
fornia, 294, 450; financial loss 
due to insect pests in, 298 ; 
danger of spread of Pectinophora 
gossypietta into, 299, 544. 
texensis. Scudderia. 
text or, Hypkantria ; Lamia, 
tkalassina, Bathycoelia. 

Uudictri, Aphis. 

Thalicirum minus , new Aphid on, 
in Japan, 548. 

Thalpochares scitula (see Eublemma), 
Thanasimus formicarius (see Clems), 
Thaneroclents bugueti, predaceous 
on Lasioderma in Java, 224. 
Thcmeroderus sanguineus, probably 
a natural enemy of Trypodendron 
fasciatus in N. America, 266. 
Thaumetopea pityocampa (see Cne- 
thocampa). 

Thea (see Tea). , w 

Thea japonica, food-plant of Jan- 
kowskia fusearia in Japan, 95. 
Thea sasanqua, food-plant of Jan- 
kowskia fusearia in Japan, *95. 
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Thea vigintiduopunctata (see Uahj- 
zia). 

theae, Boarmia ; Eriophyes (Fhy- 
toptus ) ; Fiorinia ; Oscinis. 
theaecola, Ceylonia (see Toxopkra 
coffeae). 

Thecodiplosis cockereUi, sp. n., on 
Finns edulis in U.S.A., 493. 
theivora, Gracilaria ; HelopeUis. 
Thelia bimaculaia , parasitised by 
Aphelopus theliae in New York, 
363. 

theliae> Aphefopus. 
theobaldi , Aphis. 

Theobroma cacao (see Cacao). 
theobroma, Sahlbergella. 
theobromae, Alcides ; IngUsia castil- 
loae ; Microcerotermes parvus ; 
Toxoptera (see T. coffeae ). 
Tkeophila mandarina, indicating 
hairs of Arctomis chrysorrhoea 
causing injury to, in Japan, 
502. 

theophrastae, Cynips. 

Thera obliscata, parasites of, in 
Britain, 382. 

Thera variata , parasites of, in 
Britain, 382. 

Thermesia gemmatalis (Woolly Pyrol 
Moth), on Canavalia ensiformis 
in Grenada, 33. 

Theronia melmocephala, parasite of 
Halisidota in Canada, 123. 
Thersilockus coeliodicola, sp. n., 
bionomics of, parasitising Coe- 
liodes ruber in Italy, 78, 
tkeutis, Crypfomeigenia. 

Thespesia, insect pests on, in 
Nyasaland, 69, 70. 

Thespesia popubiea (John Bull Tree), 
eradication of, in West Indies 
against Dysdercus delauneyi, 187, 
249. 

Thimbleberry (see Rubus parvi - 
floras). 

Thistle, insect pests on, in Britain, 
212 ; insect pests on, in U.S.A., 

12, 417. 

Thistle, Russian (see Salsola). 
thoracica, Elis. 

thoraticus, Lycidocaris ; Macrocen - 
irus. 

Thorn, Prociphilus corrugatus on, 
in TJ-S.A., 212 ; (see Crataegus). 
Thorn-leaf Aphis (see Aphis cratae- 
gifoliae). 

Thorn Skeletoniser (see Hemero- 
phila pariana). 

Thosea (Nettle Grubs), on tc& in 
India, 186, 474. 

Thosea cervina , on tea in Sumatra, 

* " 37 . 

Thosea cinereomarginata, on coco* 
nut in Philippines, 24. 

Thosta recta , on tea in Sumatra, 37. 


thraso, Eantis. 

Three-brooded Rice-borer (see 
Schoenobius incericllm). 

Three-lined Fig-tree Borer (see 
Ptychodes trilineatus). 

Three-striped Fruit-fly (see Dacus 
diversus). 

Thrips, new species of, from W. 
Africa and India, 269, 297, 332 ; 
on cacao in Belgian Congo, 79 ; 
measures against, on cacao in 
Brazil, 366 ; fumigation with 
hydrocyanic- acid gas against,, in 
Britain, 11; importance of cul- 
tural measures against, on tea 
in Ceylon, 314 ; new from 
Florida, 505 ; food-plants of, in 
Br. Guiana, 387 ; on tea in India, 
186 ; infesting tobacco in Dutch 
E. Indies, 350; food-plants of, 
in Norway and Sweden, 145, 
284 ; on mango in Porto Rico, 
392 ; on fruit-trees in Victoria, 
269 ; bionomics of and measures 
against, in U.S.A., 34, 98, 140, 
473, 505; predaceous on other 
insects, 64, 84, 164, 243, 387, 
497, 505. 

Thrips flavus, on apple etc. in 
Norway, 285, 286. 

Thrips robustus (see KaJcoihrips 
pisivora). 

Thrips tabaci (Onion Thrips), in 
Barbados, 394; bionomics and 
control of, in Canada, 61, 84 ; 
food-plants of, in Chile, 429 ; 
bionomics and control of, in 
U.S.A., 34, 105, 505, 503. 

Thrips, Black (see HapJothrips 
tenuipennis). 

Thrips, Black and White Cereal 
(see Aeolothrip8 bicolor). 

Thrips, Cacao (see Ileliothrips rub- 
rocinctus). 

Thrips, Camphor (see Cryptothrips 
fl oridensis). 

Thrips, Cereal (see Limothrips 
cerealium). 

Thrips, Greenhouse (see Hdiothrips 
haemorrhoidalis) 

Thrips, Onion (see Thrips tabaci). 

Thrips, Pear (see Taeniothrijfs incou- 
sequens). 

Thrips, Red-banded . (see Helio- 
thrips rubrocinctus). 

Thrips, Tobacco (see FranlHniella 
fusca). 

Thripsaphis ballii,*gcn et sp n., 
in Colorado, 130. 

Thripsaphis product «, sp. n., on 
Carex in Colorado, 130. * 

Thripsaphis verrucosa , t sp. n., in 
Colorado, 133. 

Thrush, Missel, an injurious bird 
in Britaif). 510. 
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Thuja , Qnatholrichus sulcatus in- 
festing, in N. America, 267 ; 
Eulecanium corni on, in Holland, 
140; Phloeosinus ihujae on, in 
Italy, 143. 

Thuja occidental* s (Arbor- vitae), 
Tetranychus uniunquis on, in 
U.S.A., 22. 

Thuja orimtaiis , Parlatoria chinen- 
8i8 on, in China, 206. 
thujae, Phloeosinus. 

Thu jap sis dolabrata, Chalcids in- 
festing, in Japan, 402, 403. 
thurbenae, Anthonomus grcnidis. 
thurbericlla, Bucculairix. 
thuyopsis, Megastigmm 
Thyania perditor, a supposed cotton 
pest in St. Vincent, 251. 
Thyme-leaved Spurge (see Ghamae- 
syce serpyllifotia). 

Thyridopteryx ephemeTaeformis (Bag 
Worm), control of, on evergreens 
and pecan in Texas, 268. 
Thyridopteryx herriehi, control of, 
on vines in New Zealand, 95. 
Tiberioides kuwerti, in Juglans regia 
in India, 519. 
tibiale, Trichiosoma. 
tibialis, Ptilodexia. 

Tibicen septemdecim (17 -year Lo- 
cust), expected outbreak of, in 
Pennsylvania, 165. 

Tick Bird, destroying Scapteriscus 
vicinus in West Indies, 297. 
tiliae, Eriophyes. 

Timber, preservation of, from in- 
sects, 390, 430. 
timidus , Plochionis. 

Timothy Grass ( Phleum pratense), 
pests' of, in Sweden, 145, 149, 
150, 151 ; pests of, in U.S.A , 12, 
243. 479, 566. 

Tinea (Case-forming Clothes Moth), 
comparatively rare in New York, 

48. 

Tinea alliella (see Acrolepia assec- 
tella). 

Tinea granelh, infesting stored 
cereals in S. America, 548 ; 
measures against, in stored food- 
stuffs in Connecticut, 457 ; in- 
festing cereals in Sweden, 150. 
Tinea pellionella (Clothes Moth), -in 
Java, 223 ; in U.S.A. , 532. 
iineoides, Setemorpha. 

Tineola bisettklla (Clothes Moth), 
bionomics and control of, in New 
York, 48, 43$, 532. 

Tingk (see Stephanitk). 

Tiniana arifglwm (Tear-thumb), 
food-plant qf PopiUia japonica 
in New Jersey, 440. t 
Tiphia ashmeadi, introduced into 
Hawaii from Philippines against 
Anomala orient alis, 275. 


Tiphia feniorata, parasite of Am- 
phimullus solstitialis in Europe, 
345. 

Tiphia inomata, parasite of Lach- 
nosterna in N. America, 345 ; 
infested with Metarrhizium ani- 
sopUae in Porto Rico, 378. 

Tiphia parallela, imported into 
Mauritius from Barbados, 141. 

Tiphia segregata, liberation of, in 
Hawaii, against Anomala orienta- 
lie, 275. 

Tipula , on pines in Sweden, 150. 

Tipula oleracea, food-plants of, 
and measures against, in Britain, 
431 ; on cereals and cabbage in 
Norway, 284. 

tipuliformis , Aegeria (Sesia). 

tipuloides, Ceroplaius. 

Tischeria, on Synedrella nodijlora in 
St, Vincent, 121. 

Tischeria complanella, on oak in 
Norway, 284. 

Utanu8, $trategu8> 

titea , Phigalia. 

titillator, Monochamus (Monoham - 
mus ). 

Tits, beneficial in Britain, 478 ; 
beneficial in France, 320; des- 
troying Gydia pomonella in Hol- 
land, 37. 

tityrus, Epargyreus , 

tlaiae , Eriophyes. 

Tmetocera ocellana (see Eucosma). 

Toads, destroying noxious insects, 

17, 20, 427. 

Tobacco, measures against Phi ho - 
rimaea operculella on, in S. Africa, 
152, 360; Coleopterous larvae 
intercepted in, in California, 293 ; 
Thrips tabaci on, in Chile, 429 ; 
Aphid on, in Ceylon, 523 ; mea- 
sures against Tylenchus devasta- 
trix on, in Holland, 135 ; Agrotis 
ypsilon on, in India, 182 ; pests 
of, in Dutch E. Indies, 222-224, 
231, 232, 271, 349, 350; pests 
of, in Mauritius, 524; pests of, 
iu Philippines, 184, 379 ; pests 
of, in Porto Rico, 130, 296, 485, 
486 ; Tenebrionid beetles on, in 
Rhodesia, 337, 338 ; Loxostegc 
( Phlyctaenodes ) sticticalis on, in 
Rumania, 7 ; pests of, and their 
control, in U.S.A., 34, 213, 215, 
484, 486, 505; Aphids dissemi- 
nating mosaic disease of, 545 ; 
bionomics and control of Lasio- 
derma serrkorne in dried, 25, 70, 
182, 215, 222, 224. 

Tobacco, as an insecticide, in sprays 
against Aphids, 98, 99, 153, 407, 
523 ; dusting with, 99, 230, 268, 
415; fumigation with, 205, 437, 
443 ; and kerosene emission, 
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against Lymantria mathura, 504 ; 
and lysol, 409; and soap, 6, 15, 
370, 523 ; useless against clothes 
moths, 48 ; ineffective against 
cockroaches, 532 ; not recom- 
mended against Cydia molest#, 
370 ; dusting with, ineffective 
against Pieris rapae, 201 ; (see 
Nicotine). 

Tobacco Beetle (see lasioderma 
serricorne). 

Tobacco Bud worm (see Heliothis 
virescens). 

Tobacco Cutworm (see Prodenia 
litura). 

Tobacco False Budworm (see Helio- 
this assulta). 

Tobacco Homworin (see Acherontia 
lachesis). 

Tobacco Leaf -folder (see Pachy- 
sancla periusalis). 

Tobacco Leaf-miner (see Pkthori- 
maea operculella). 

Tobacco Moth (see Setomorpha 
margalae8triata). 

Tobacco Split worm (see Phthori - j 
mam operculella). 

Tobacco Thrips (see Franfdiniella 
fusea). 

Tobacco Worm (see Prodenia litura). 

Tobacco. lye Solution, formula for, 
against Eriosoma lanigerum, 407. 

Tobago, quarantine against Peeti - j 
nophora gossypiella in, 126 ; i 
vegetable pests in, 565. 

Tolueile, experiments with, as a ! 
soil steriliser, 264. 

Tomarus bituberculalus, food-plants 
of, in St. Lucia, 516. 

Tomaspis fiarilatera (Sugar-cane 
Froghopper), in Br. Guiana and 
Trinidad, 386, 534. 

Tomaspis postica, infested with 
Metarrhizium misopliae in Mexico, 
378. 

Tomaspis pubescens, on grasses in 
Br. Guiana, 386. 

Tomaspis rubra , in Br. Guiana, 386. 

Tomaspis saccharina (Sugar-caue 
Froghopper), bionomics and con- 
trol of, in West Indies, 32, 333, 
378; not present in St. Lucia, 517. 

Tomaspis varia (see T. saccharina). 

Tomato (Lycopersicum esculentum), 
Tylenchus on, in Algeria, 32 ; 
pests of, in Britain, 118, 160, 
425, 508, 509 ; Heliothis obsoleta 
intercepted on, in California, 137, 
294, 450, 525 : attacked by 
Dacus cueurbitae in Hawaii, 522 ; 
pests of, in West Indies, 250, 251, 

. 296, 394, 485, 486 ; food-plant of j 
Prodenia litura in Philippines, 
379 ; Chionaspis solani on, in I 
Seychelles, 68 ; Sitodrepa panicea 


on, in Sweden, 147; pests of, 
in U.S.A., 230, 268, 292, 388, 
417, 455, 479, 484, 489, 493, 494, 
547. 

Tomatoes, as a substitute for 
lemons in poison-baits for grass- 
hoppers, 305. 

Tomato Moth (see Heliothis obsoleta). 

Tomato Stalk -borer (see Papaipema 
nebris). 

tomentosus , Byturus. 

Tomicus balsameus (see Piiyok - 
teines sparsus). 

Tomicus nigrinus (Bed Fir Root- 
borer), in Pseudotmga taxi foil a 
in N. America. 264. 

tomis, Foxficula. 

Tonga formosana , a minor pest of 
mulberry in Formosa, 174. 

Toon (see Cedrela toona). 

Toona sinensis, Zeuzera coffeae in, 
in Dutch E. Indies, 350. 

topiarius, Or ambus. 

Torbia viridissma, parasitised by 
Anastatus aristotelen in Australia, 
387. 

torquatus , Metalaptus, Paralaptus 
(see Parvulinus aurantii). 

tortricis , Trichogrammatomyia. 

Tortrix, intercepted on rose in 
Porto Rico, 485. 

Tortrix (Cacoecia) argyrospila (Fruit 
tree Leaf-roller)/ control of, in 
U.S.A., 100, 340. 

Tortrix bergmanniana, on roses in 
France, 470 ; on roses in Sweden, 

149. 

Tortrix cerasana, on cherries in 
Norway, 285. 

Tortrix cerashorana, bionomics of, 
on cherry-trees, in Canada, 84, 

507. 

Tortrix conifcrana (see Cydia). 

Tortrix contain inata (see Oxygrapha). 

Tortrix fmniferana (Spruce Bud- 
worm), in forests in Canada, 521, 
541. 

Tortrix holmiana (see Oxygrapha). 

Tortrix paleana, on timothy grass 
in Sweden, 149. 

Tortrix postvittana, control of, in 
orchards in New Zealand. 96. 

Tortrix ( Cacoecia ) strigana. on cotton 
in Transcaucasia and Turkestan, 

346. 

Tortrix strobilella (see Cydia). 

Tortrix viridana , ou evergreen oak 
in Spain, 414, £44, 514; on 
oak in Sweden, 149. 

Tortrix wahlbomiana var.r igaureana, 
on vegetables in panada, 84. 

Torymus xizureus, bionomics of, in 
spruce in Sweden, 91, *92, 333. 

Toxoneuron, parasite of Heliothis 
virescens in U.S.A., 214. 
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Toxoptera aurantii, Chilocorus bipus- 
tuhtus a natural enemy of in 
France, 488; on camellia in 
Italy, 143 ; on lllicium anisatum 
in Japan, 548; food-plants and 
natural enemies of, in Porto Rico, 
105. 

Toxoptera coffeae (Tea Aphis), on 
tea in Ceylon, 539 ; on cacao in 
Belgian Congo, 80 ; on tea in 
India, 474; food-plants and 
control of, in Uganda, 51, 52. 
Toxoptera graminum (Wheat Aphis), 
bionomics and control of, in 
U.S.A., 194, 195, 468, 565. 
Toxoptera piricola , on Japanese 
pear in Japan, 548. 

Toxoptera punjabipyri, sp. n., on 
pears in Lahore, 473. 

Toxoptera theobromae (see T. coffeae). 
Toxotrypana curvicauda (Papaya 
Fruit-fly), intercepted in U.S.A., 
206. 

Trabala vishnu, on Quercus incana 
in India, 519. 

Trachycentra calamias, a minor 
pest of coconut in Fiji, 237. 
Trachynotus geniculcdus, habits of, 
on tobacco in Rhodesia, 337, 338. 
trachypyga, Euchlora. 
trachypygus, Byscinetus. 

Tragidion annulatum, on mesquite 
in California, 397. 

Tragiscosckema wdklbergi , on cotton 
in Nyasaland, 69. 

Tragocephala anselli , in cacao in 
the Belgian Congo, 79. 
Tragocephala maynci, in cacao in 
the Belgian Congo, 79. 

Tragosoma depsarium, on conifers in 
California, 363. 

Tragosoma harrisi (see T. dep- 
sarium). 

Tram a troglodytes , on artichokes in 
Britain, 508. 

Transcaucasia, I.epidopterous pests 
of cotton in, 346. 
transcripta, Blastobasis. 
transiens, Creatonotus. 
t ransv ittatum , I.ecaniuin. 
translucens , T arson emus ; Tryphon. 
transparens, Aspidiotus (see A. 

destructor ). 
transversa, fierviUia. 
transversalis, Ckaunoderus. 

Traps, for ants, 314 ; for cutworms, 
182 ; for Oryctes rhinoceros, 261. 
Trautretteria grandis (False Bug- 
bane), Cylindrotoma splendent on, 
in Vancouver, 289. 

Iranians, Coptbtermes. 

Treacle (see Molasses). 
tredecimpunctata , Hi ppodamia. 

Tfee- creeper, a beneficial bird in 
Britain, 478. 


tremulae, Eriosoma {Schizoneura}. 

trenchi, Polygrapkus. 

Trmia , Trioza fletcheri on, in 
Philippines, 15. 

triaJbamaculella, Gelechia. 

Trialeurodes floridensis (Guava 
Whitefly), on citrus in Florida, 
473. 

triangularis , Hyatomyodes. 

Tribolium caslaneum (fenugineum), 
measures gainst, in stored food- 
stuffs in Connecticut, 457 ; in 
stored cereals in India, 124. 

Tribolium canfusum (Confused 
Flour Beetle), measures against ; 
in stored food in U-S.A., 418, 
457, 492 ; effect of fumigation 
with chlorpicrin on, 492. 

Tribolium ferrugineum (see T. cas- 
tanoum). 

Tribolium navale , infesting dried 
beans in Britain, 431 ; infesting 
stored food in California, 418; 
in cereals in Sweden, 147. 

Tricalcium Arsenate, properties of, 
338. 

Trichiosoma libiale, parasites of, in 
Britain, 431. 

Trichiura crataegi, on plums in 
Sweden, 148. 

Trichius gallicus , on roses in France, 

469. 

Trichius nobilis, on roses in France, 

469. 

Trichodes ircutensis, in forests in 
Siberia, 182. 

Trichogramma australicum, parasite 
of Homona coffearia in Ceylon, 

540. 

Trichogramma minutum, parasite 
of Homona coffearia in Ceylon, 
540 ; parasite of EucosmaoceUam 
in Quebec, 64 ; establishment of, 
under field conditions in Suma- 
tra, 270 ; parasite of Lepidoptera 
in U.S.A., 108, 169, 306, 369, 554 ; 
parasite of Fundella {B alio da) 
cistipennis in St. Vincent, 121 ; 
emergence response of, to light, 
306. 

Trichogramma pretiosum (see T . 
minutum). 

Trichogramma ( Oophthora ) semblulis, 
parasite of vine pests in Europe, 
172 ; parasite of Gydia pomonella 
in France, 191 ; parasite of vine- 
moths in Spain, 113. * 

Trichoqrammatoidea nana, parasite 
of Homona coffearia in Ceylon, 
540. 

Trichogrammatomyia tortricis, para- 
site of Tortrix cerasivorma m in 
Canada, 507. 

Tncholyga major, parasite of Zy- 
gaena occitanica in France, 262. 
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Trichophaga iapetieUa (6ee T. tapel- 
zella). 

Trichophaga tapetzella, in houses in 
Switzerland, 368. 

Trichopoda pennipes, parasite of 

• Nezara vvridula in Louisiana, 

495. 

Trichosanthes dioica , Melittia eury- 
tion in, in India, 124. 
Trichosipkum formosanum , food- 
plants of, in Formosa, 501. 
Trichosiphum kuwanai, on Qaercus 
serrata in Japan, 548. 
Trichosipkum lithocarpae, sp. n., 
on Lithocarpu8 uraina in For- 
mosa, 501. 

Trichosipkum nigrofasciatum, on 
Quercus in Formosa, 501. 
Trichosiphum nigrum, on Quemis 
formosana in Formosa, 501. 
Trichothrips anomocerus, in bark of 
sycamore and vine in Maryland, 
34. 

Triclistus apicalis, parasite of Aero 
basis nebulclla in U.S.A., 169. 
tricostata, Eleodes. 
tridentatus, Rhynchothrips. 
trifasciata, Coccinella ; Empoasca. 
trifenestrata, (Jricula. 
trifoliiy Apion ; Callipterus (see C. 
ononidis). 

Trigonoqa&tra agromyzas, sp. n., 
parasite of Agromyza phaseoli in 
Australia, 387. 

Trigonophora (Brotolomia) meticu- 
losa, on chrysanthemum in Swit- 
zerland, 368. 

trilineatus, Ptychodes ; Stidolohis. 
triloba, Fagisnga. 

trilobitiformis,. Pseudaonidia (As- 
pidiotus). 

trima, Orthocraspeda. 
trimaculatus, Adirus. 

Trimethylene Cyanide, experiments 
to determine toxicity of, to 
insect eggs, 254. 
trinervia, Chrysobothris. 

Trinidad, bionomics and control 
of Bruchus guadrimaculalus in 
stored peas in, 463 ; Peregrinus 
maidis controlled by Hymenop- 
terous parasites in, 187 ; natural 
enemies of Tomaspis sac.charina 
on sugar-cane in, 333, 378, 386 ; 
pests of vegetables in, 565 ; 
suggested introduction of Redu- 
viid bugs from, into Grenada, 
against Heliothrips rabrocindus, 
497 ; quarantine against Pecli- 
nophora gossypieUa in, 216; 

• 'Pseudococcus sacckari intercepted 

in U S. A., on sugar-cane from, 
206 ; plant pest legislation in, 472. 
Triodpnta procera , on cacao in 
Belgian Congo, 79. 

(C569) 


Trioza (Citrus Psylla), on orange 
in Uganda, 51. 

Trioza alacris (Bay and Laurel 
Psyllid), measures against, in 
nurseries in New Jersey, 205, 
437 ; imported into Sweden on 
laurels, 145 ; on laurel in Switzer- 
land, 368 ; intercepted in U.S.A., 
205. 

Trioza Jletc.heri, on Treicia in 
Philippines, 15. 

Trioza jambolanac, sp. n., on 
Eugenia jambolana in Philippines, 

15. 

Trioza lauri (see T. alacris). 

Trioza viridnla, control of, 011 
carrots in Sweden, 146. 
tripartita, Fupiona. 

Triphkps, predaceous on Eucoma 
ocellana in Quebec, 64; preda- 
ceous on Empoa rosae in U.S.A., 
243. 

Triphleps imidiosus, predaceous on 
Ch a itoph urns n egu nd inis in U.S. A, 

164. 

Triphleps tristicolor, predaceous on 
Thrips tabaci in Canada, 84. 
Triplatygaster conforticoniis (see 
Plaiy yaster). 

tripundala, (Jberea ; Pilocrocis. 

( r ifjuelra, ilomalodi sea. 

Trirhabda brevicollis (Prickly-ash 
Beetle), on citrus in Florida, 474. 
Trirhithrum gagaiinum, gen. et sp. 

11 ., in the Gold Coast, 208. 
Trirhithrum nigerrimum var. coffeae 
n., in codec- berries in Gold 
Coast, 208. 

Trirhithrum nigerrimum var. leu- 
cop is 11 ., in XyasaJand, 208. 
Trirhithrum occipital e, sp. n., in 
Xyasaland, 208. 

Triscolia hyalinata, para-site of 
Oryctes rhinoceros in Aldabra, 375. 
trisedus, Crumb us. 
trispiJa, Leucotaeniella. 
tristicolor, Triphleps. 
tristis, Anasa ; Em yon ; Micro- 
gflitis ; Otiorrhynchus. 
tristriatus, Eriophyes. 
tristrigata, Euribia. 
tritca, Carpophthoromyia. 
hit id, Contarinia (Biplpsis) ; Euxoa 
(Agrotis ) ; FranliinicUa ; Iso- 
soma. 

Triticum (see Wheal). 

Triumfetta, Pempheres affinis on, 
in India, 124. 

Iriuittata, Coptoeycla.t 
troantiades, Pap ilia .* * 

TrochilivMii bembeciforme (Willow 
Hornet ('lea# wing), on willows 
in Britain, 41. 

Tjoch orrhogftdus strangulatus, on 
sugar-cane in Seychelles, 377. 



Index. 


Trociea divinatona, infesting food 
in Connecticut, 457. 

Troglodytes domesticus, destroying 
sawflies in U.S.A., 549. 
troglodytes , Trama. 

Trogoderma taraale, infesting food 
in Connecticut, 457; resistance 
of, to starvation, 9. 

Trogophloeus pusiUus, food-plants 
of, in Sweden, 146. 

Trogosita mauritanica (see Tene- 
br tides). 

Trombidiwn, predaceous on Paraca- 
locori8 hawteyi in U.S.A., 109. 
tropiealis, Pterocklorus. 

Tropidacris eotlaris, on rubber in 
Br. Guiana, 385. 

Tropidacris latreiltei, in Br. Guiana, 

386 . 

Tmncaphis neu-steadi, ap. n., on 
moss in Britain, 170. 
truncata, Pkragmatiphila. 
tryoni, Diachasnui. 

Trypanea kerapoda, sp. n., from 
Gold Coast, 331. 

Trypanea uro-phora, sp. n., from 
Durban, 331. 

Tryphon translucens, parasite of 
Neurotoma flavirentris iu France, 
564. 

Trypodendron Uneatum, natural 
enemies of, in conifers in N. 
America, 266; associated with 
Ilylastes palliatus in conifers in 
Scotland, 116. 

Trypodendron ponder osae, in coni- 
fers in N. America, 266. 
Trypopremnon sanjordi, sp. n., 
intercepted in U.S.A., on potato 
from Peru, 254. 

Tsuga, Gnathotrichus suleatus in- 
festing, in N. America, 267. 
Tsuga mertensiana, Scolytus tsugae 
infesting, in Br. Columbia, 
264. 

Tsuga sieboldi, Clialcids infesting, 
in Japan, 402, 403. 
tsugae, CalUmome ; Scolytus. 
tnbereulata, Ilybodera. 
tuberculatus , (Jkamus. 
tuberculijera, Microplitis. 

Tulip Tree (see Linodendron tulipi- 
jera). 

lumuloms, I.iqyrus. 

Tunis, experiments with Cocco- 
bacillus acridiorum against grass- 
hoppers in, $89. 

Tur (see Cajanus in<licus). 
turea, Otiorrhynehus. 
turcipei}nis, 0 ytas. 
turionana, Rhyadonia. , 
Turkestan* natural enemies of 
Ilyper a rariahilis on lucerne in, 
346 ; Lepidopterous pests of 
cotton in, 346 ; campaign against 


locusts in, 347, 348 ; experiments 
in control of Tetranyehus teJarius 
in, 348. 

Turkeys, destroying grasshoppers 
in Arizona, 140, 

Turnip {Brassica rapa ), pests of, 
in Britain, 120, 160, 170, 246, 
382, 432, 508, 509 ; pests of, in 
Canada, 84, 412 ; Phorbia {Chor- 
t&phila) brassicae intercepted on, 
in Hawaii, 39, 69 ; food plant of 
Huron segetum in Mecklenburg, 
445 ; pests of, in Norway and 
Sweden, 145, 147, 148, 149, 150, 
284 ; Heliothis obsoleta on, in 
Nyasaland, 70 ; measures against 
Athalia Jlaeea on, in Rhodesia, 
439; peals of, in U.S.A., 194, 
195, 209, 268, 300, 371, 416, 493, 
495, 505. 

Turnip Aphis (see Aphis pseudo- 
brassicae). 

Turnip Flea-beetle (see Phyllolreia 
t nttaia). 

Turnip Sawfly (see Athalia Jlaeea). 

Turpentine, experiments in trapping 
fruit-flies with, 423 ; in banding 
formula against Cheimatobia 
brumaia, 470 ; and gypsum, dust- 
ing with, against Diabrolica rittata , 
230; in mixture for painting 
apple-trees against. Eriosoma lani- 
gerum, 471; and Bordeaux mix- 
ture, against Saisseria oleae , 272 ; 
iu sprays against red spider, 547. 

Turpentine Gum, Paroehry Somalia 
seounda in galls on, in, Australia, 
35. 

Turpentine Tree (see Phtacia tere- 
binthu8). 

Tussilago farfara, Anuraphis far- 
farae migrating from pear to, in 
Sweden, 146. 

Tussock Moth (see Hemerocampa 
and Orgyia). 

Twelve-spotted Asparagus Beetle 
(see Crioceri8 duodecimpundata). 

Twig Girdler (see (tneideres texana). 

Two-brooded Rice-borer (see Chilo 
simplex). 

Two-spotted Mite (see Tetranyehus 
telarius). 

Two spotted Locust (sec Melano- 
plu8 bivittalus). 

Tychea gram inis (sec Ford a formi- 
caria). 

Tychea phoseoli , on vegetables in 
Britain, 170. 

Tychea setariae , on endive in Italy. 
143. 

Tychius piciroslris, Hypera mdee 
associated with, on clover in New 
York, 451. 

Tylenchus, on vegetables in Algeria. 
32. 
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Tylenchus coffeae, on coffee in 
Dutch E. Indies, 350. 

Tylenchus devastatrix, measures 
against, on tobacco in Holland, 
135. 

Tyloderma foveolatnm, on evening 
primrose in Connecticut, 458. 
Tyloderma jragariae (Strawberry 
Crown Borer), measures against 
on strawberries in Indiana, 229. 
Tyndark olneyi, in Arizona, 307. 
Typhlocyba erythrinac (Dadap Leaf- 
hopper), on Erythrim in Dutch E. 
Indies, 447. 

Typhlocyba rosae, on roses in 
France, 470; in Norway, 286; 
control of, on roses in Swoden, 
145 ; on apple and rose in 
Switzerland, 367, 368. 

Typhlocyba vitis, on vines in Swit- 
zerland, 367, 

ty pious, Eriophyes quadrisetus ; 

Eriophyes tiliae. 
typography, Ips. 

Typophorus canollus (Strawberry 
Leaf- beetle), in Maryland, 373. 
Tyroglyphus, infesting food in Con- 
necticut, 457. 

Tyroglyphus farinae, infesting 
houses in France, 132. 
Tyroglyphus heteromorphus, des- 
troying Lachnostema in Mani 
toba, 364. 

Tyroglyphus longior , infesting stored 
food in California, 418. 

u. 

Uganda, new Aphids from, 209 ; 
benelicial parasites in, 52, 87 ; 
miscellaneous insect pests in, 
51, 332; scale-insects from, 85, 
86, 87. 

ugandcnsky Epitetrasbichus. 
uhleri, UoHslonotus, 
ulmi, Eriosoma ( Schizoneura ) ; 

Gossypana {Eriococcus) (see G. 
spuria ) ; Ealiosysphinga ; Lepi- 
dosaphe8 . 

Vlmus (see Elm). 

lllmus americana, Taeniopteryx 
paeifiea on, in U.S.A., 389. 
Umbeilularia calif ornica, Leptura 
crassvpes in, in California, 441. 
umbratwa, Stevenia , 
umbrosus, Adoretus. 

Uncaria (Gambir), Hclopcllis suma- 
tranus on, in Dutch E. Indies, 38. 
nndala, Oncomotopia - 
undccim-rmcuXata, JPtosima. 
undularius, Pac.hyschelus. 

* undulata , FhyUotreta. 
undulatus, Doryctes ; Aylotrechus. 
unicolor, Byturus ; Empoasca ; 


uniformis, Nisotra. 

unipnncta , Cirphu ( Leucania ). 

Mni«/>trk>8H8, Scolytus. 

United States of America, cereal 
pests in, 1, 14, 29, 34, 47, 63, 127, 
137, 170, 194, 195, 207, 244, 290, 
304, 305, 307, 365, 373, 389, 413, 
416, 417, 479, 484, 505, 525, S27, 
551 ; citrus pests in, 1, 17, 21, 
26, 98, 99, 216, 218, 313, 328, 
389, 450, 473, 505 ; cotton pests 
in, 17, 22, 81, 97, 108, 160, 194, 
195, 214, 247, 251, 274, 417, 452, 
483, 484, 505, 543, 568; mea- 
sures against pests of covvpeas in, 
221, 484, 484; cranberry pests 
in, 10, 63, 110, 414, 553, 561-564 ; 
forest pests in, 18, 23, 26, 34, 
101, 102, 129, 164, 166, 178, 206, 
215, 225, 233, 262, 263-267, 290, 
313, 363, 372, 397, 421, 441, 451, 
453, 460, 493, 512, 521, 522, 528, 
550, 553 ; miscellaneous insect 
posts in, 19, 67, 101, 102, 112, 
119, 130, 198, 221, 296, 298, 313, 
350, 413, 422, 449, 493 ; orchard 
pests and their control in, 19, 
28, 29, 98, 100, 105, 130, 161, 168, 
199, 207, 208, 212, 217, 218, 222, 
228, 242, 243, 246, 267, 290, 293, 
298, 309, 311, 339, 841, 369, 370, 
373, 374, 388, 420, 423, 441, 447, 
451, 452, 484, 465, ’565 ; pecan 
pests and their control in. 168, 
226 228, 268, 414, 434, 453; 
potato pests in, 19, 67, 230, 292, 
340, 370, 371, 389, 417, 454, 455, 
479, 483, 490, 493, 494, 545, 565; 
pests of stored foodstuffs in, 
112, 202, 216, 246, 414, 434, 438, 
451, 457, 491 ; sweet potato 
pests in, 254, 287, 373, 414, 453 ; 
tobacco pests in, 34, 213, 215, 
484, 486, 505 ; pests of vegetables 
in, 48, 164, 200, 202, 214, 216, 
242, 373, 374, 483, 484, 489; 
vine pests in, 13, 31, 34, 97, 163, 
198, 205, 213, 218, 472, 489; 
parasites and other beneficial 
insects in, 19, 23, 48, 95, 167, 
222, 242, 243, 274, 304, 308, 345, 
351, 378, 482, 493, 511-513; 
bionomics of Amphiscepa bioit- 
tala on cranberries in, 110; 
bionomics and control of Aphids 
in, 29, 31, 47, 110-112, 209, 212, 
298, 311, 372, 416, 417, 420, 441, 
453 ; bee diseases in, 490 ; new 
Buprestid beetles from, 166, 307, 
421; bionomics *f Galosoma in, 
16; bionomics * of CMoropwca 
glabrtf on Pemphigus betas in, 
492 ; precaiftions against spread 
of Cosmopolites sordidus in, 524 ; 
# bionomics and control of Crammis 
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spp. in, 10, 63 ; notes on Eleodes 
spp. in, 307-309, 413, 493, 549 ; 
bionomics and control of Eutettix. 
tenella on beet in, 168, 418, 480 ; 
new gall-midges infesting conifers 
in, 498 ; bionomics and control 
of Gelechia confusella in, 464 ; 
bionomics and control of Halisi- 
dota caryae in, 217 ; 'new species 
of Lopiaea and their food-plants 
in, 102; note on life cycle of 
Loxostege etidicdlis on sugar beet 
in, 109 ; new mites. <of economic 
importance in, 22 ; bionomics of 
Nysius ericae in, 399 ; bionomics 
and control of Paracalocoris haw- 
levi on hops in, 1 09 ; bionomics 
of Pilophorns iccdshi on apples in, 
290 ; bionomics and control of 
Saperda Candida in,' 447 ; bio- 
nomics of Scirtolhrips cilri in, 
218; notes on Thysanoptera of, 
34, 98, 140, 473, 505 ; notes on 
Tineolabiseltiella in, 433 ; quaran- 
tine measures in, 114, 140, 204, 
297, 543 ; insect pests inter- 
cepted in, 205, 254, 312 ; pests 
from, intercepted in other coun- 
tries, 86, 485 ; financial loss due 
to insect pests in, 134, 202, 203, 
262,481/484; organisation and 
importance of economic entomo- 
logy in, 1/59, 192-194, 203, 302, 
360, 365, 405, 433 ; (see also 
under separate States), 
liunguis, Tei ranych us. 
vinguis, Paratetranychns. 

Urania Green, against Pteronm 
ribesii, harmful effect, of, on bees, 
498 ; spraying with, against 
8 Hones lineatus, 6. 

Uranotes melhms (Cotton Square 
Borer), on cotton in IJ.S.A.. 248. 

( Irena iomenlosa, food-plant of 
Scotia interrupta in Mauritius, 
301 ; a useful plant against 
Ilelioihis obsoletai n Sumatra, 271. 
uriefii, Schistocerca. 

V rogaster, parasite of Phytometra 
eriosoma in Philippines, 380. 
Frophora vernoniicola (see Tephri- 

fit#). . 

urophora , Trypanea. 
vrsinoidea, Sgrrittea. 

Vrtica dioica, Macrosiphum urticac 
on, in Br. Columbia, 361. 
urlieao, Macrosiphum ; Vanessa. 
Uruguay, campaign against locusts 
in, 556. 

nsambica, Dirpjiya. 
llscana «. semifrtmipennis, parasite 
■ of Bruchids in Hawaii, 354. ■ 
Ustnlina zonata, irCesting rubber, 
relation of insects to spread of, 
in Malaya, 277, 


Utah, Cydia pomonetta in, 339 ; 
outbreak of curly-leaf of beet 
in, 418 ; bionomics and control of 
Hypera variabilis on lucerne in, 
339, 524. 
ulilis, Hemiteles. 

V. 

vacua, Bhizotcrus (see Forda formi- 
caria). 

v acciniana, Bhopobota. 
vaccinii, Perrisia : Mineola. 
Vaccinium (Blueberry), Bhopobota 
geminana on, in Britain, 117; 
food plant of Bhagolciis pomonetta 
in U.S.A. , 424. 

V actinium oorymbosum ( S wa tnp 
Blueberry), food-plant of ^lm- 
phiscepa bivittata in U.S.A., 110. 
Vaccinhim ovatum (Californian 
Huckleberry), food-plant of 
Bhagoletis pomonella in US. A., 
424. 

vaginicola , Isosoma, 
v (didirostris, Pissodes. 

Vancouver, Cylindrotoma splendens 
on Trautvetteria grandis in, 289. 
vandinci, Lachnosterna. 

Vanessa antiopa, on willow iu 
Sweden, 148. 

Vanessa Manta, parasitised by 
Microgastcr globatus in Britain, 

382. 

Vanessa io, on hops in Sweden, 148. 
Vanessa polychloros, food-plants of, 
in Sweden, 148. 

Vanessa urticae, on hops in Sweden, 

148. 

Vanilla, Cerataphis lataniae on, in 
Seychelles, 376. 
raporariorum, Aleurodes. 

Vaporite, for destroying Bibionid 
flies, 119; against Popittia 
japonica, 440. 

Vapourer Moth (see Orgyia antiqua). 
varia, Tomaspis (see T. sacchanna). 
variabilis, Ilabrobracon ; Hypera 
(Phylonomus ) ; H yponomevta ; 
Tlypostena. 

Variable Currant Aphis (see Aphis 
varians). 
varians. Aphis, 
variata, Thera. 

varicomis, Leptocorisa ; Phyga- 
deuon. 

laricgana, Argyroploce (Grapho- 
tiiha, Olethreutes). 

vanegata, Antestia ; Aserica ; Glania. 
Variegated Cutworm (sea Lyco- 
phoiia margaritosa). 
variegaius, Hemiteles (see H. tenelhts);* 
Zonocerus. 

variolarius, Euschistus . 
rariolosum , Asterolecaninm . 
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variolosus, Bmpieoris. 
varipes, Agathis. 

Varnish, preparation of, against 
Briosoma lanigerum, 407. 
vastatrix, Hemileia ; MosquiUa. 
Veddlia cardinaUs (see Novius). 
Vogetablo Ivory Nut (see Phy- 
tehphus macrocarpa). 

VeUliu8 sacchariphila, Bp. n., on 
sugar-cane in America, 34. 
velox, Azteca. 
vehitinum, l'etropiiwi. 

Venezuela, identity of locusts in- 
festing, 461 ; locusts invading 
Br. Guiana from, 335 ; Plychodes 
trilineatus in, 101. 
venosaia, Diatraea. 
ventralis , Physothrips ; Phizobius. 
ventricosus, Nemaius (see Pleronus 
ribesii) ; Pediculoidcs. 

Venturia inaegualis, intercepted on 
apples in California, 101, 253. 
Venturia pyrina, intercepted on 
pear in California, 137, 253. 
vepretella, Gelechia. 
rerbasci, Anthrenus. 
rerdiler, Dibrachoides. 

Vermont, Mermis parsitising grass- 
hoppers in, 221. 
rernata , PaJocacrita. 

Vernonia abyssinica, Tephrilis v cr- 
noniicola bred from galls on, in 
Eritrea, 331. 

vernoniicola, Tephriti& ( Urophora). 
v erritus, Phorinia . 
verrucosa, Perrisia ; Thripmphis. 
versicolor, Meleorus ; Oxycetonia ; 

Plagiodera. 
ver$utu8, Adorelus. 
rertebratus, Dacus ; Promachus. 
vespertinus, Monocrep id ins. 
vespif ormis, Franklinothrips. 
vesligialis, Euxoa ( Agrolis ). 
vetula, Lixus. 
retusta, Calocampa. 
riatrix, Lepidoscelio. 

Vibidia duodecimguttata (see Ilalyzia) 
viburnicola, Aphis. 

Viburnum (Snowball), Aphis vibur- 
nicola on, in U.S.A., 420. 
Viburnum vpulus , alternative food- 
plant of Macrosiphum illinoi- 
sense in U.S. Ai», 417. 

Viburnum prunifoUum, Macrosi- 
phum illinoisense migrating to 
vinos from, in U.S.A., 31, 213. 
Viburnum tomentosum, new Aphid 
on, in Japan, 548. 

Vicia faba (Broad or Horse Bean), 
BruchidB infesting, in Hawaii, 
352, 353 ; Bruchus obtedus infest- 
• *ing, in Italy, 468;' Aphis medica- 
ginis on, in Japan, 548. 

Vicia faba , Stored, Bruchus chin - 
emy in, in India, 124, 


vicinus, Scaptcriscus. 

Victoria, orchard pests in, 269 ; 

Physothrips kellyanus from, 332. 
vidua, Microplitis. 
vigaureana, Tortrix wdhlbomiana. 
vigintiduopundala, Tlalyzid. 

Vigna (see Cowpoas). 

Vigna cat j any, Bruchus chincnsis 
in stored, -in India, 124; pests 
of, in Dutch E. Indies, 3, 233, 
271. 

Vigna lutea, Bruchus quadrimacu- 
Iatus infesting, in Hawaii, 354. 
Vigna luteola , food-plant of Fun- 
della {BaUovia) cistipcnnis in 
St. Vincent, 121. 

Vigna sinensis (Cowpea), Bruehids 
infesting, in Hawaii, 353, 354 ; 
Jlallicns minutus on, in the 
Pescadores, 503. 

Vigna uuguiculala, measures against 
pests of, in U.S. A., 221. 
vilella , Plahjedra. 

villosa, Anoxia; Buprestis (see 
B. auruhnta) ; Cydoccphala. 
viUosum , Elapkidion. 
vim inal is, Ph ytodeda. 
v i ndemmiae, Pach y neuro n. 

Vine, Grape (Vitis rinifera), Phyl- 
loxera on, in N. Africa, 38; 
Pseudococcns capensis on, in S. 
Africa, 181 ; measures against 
pests of, in Algeria, 142, 273 ; 
measures against Pseudococcus 
on, in Britain, 144, 145 ; Lepidop- 
terous larvae intercepted on, in 
California, 101 ; posts of, in 
Canada, 23, 24, 54; protection 
of, from locusts in Cyprus, 119; 
Didyothrips aegypliaens on, in 
Cyrenaica, 438; pests of, and 
their control, in France. 71, 72, 
140, 171, 172, 375, 408, 471, 472, 
477 ; weevils infesting, in Europe, 
172 ; measures against pests of, 
in Germany, 6, 405, 408; Pscu- 
daonidia fossor on, in Br. Guiana, 
86 ; pests of, in Hawaii, 552 ; 
pests of, ami their control, in 
Holland, 135, 140, 141 ; measures 
against Phylloxera on, in Italy, 
56, 143, 144, 172, 478 ; food- 
plant of Popillia japonica in 
Japan, 440 ; pests of, and their 
control, in Russia, *162; pests 
of, in Spain, 55, 56, 113, 414, 444 ; 
pests of, in Norway and Sweden, 
146, 286; pests .of, in Switzer- 
land, 367, 381 pests of, in 
U.S.A., 13, 31, 34, 97, 163, 198, 
205, 213, 218, 4 if, 489; pests 
of, in New Zealand. 95. 

Vine Flea-bectletf sec HaUica ampelo- 
phaga). . . 

Vino Midge 4 sec Conlarinia vihcola). 
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Vine Moths (see Clysia ambiguetta 
and Polyckrosis boirana). 

Vine Seale (see Pubnnaria vitis). 
vinilor, Nysius. 

Vinsonia sfellijera , on rubber in 
13 r. Guiana, 385; on citrus in 
San Thome, 384; on coconut 
and mango in Seychelles, 375, 
377. 

inolaceum, Callidinm. 

Violet, pests of, in U.S.A., 252, 547. 
Vireosyha olivarea [ Red- eyed Virco', 
destroying Hyphantria textor in 
Canada, 84. 

* tirescens, HdUiea ; Hdiotkis. 
rirgatus, Pseudococcus. 

Virgin Islands, insect pests in, 377. 
Virginia, control of Aspidiotus per- 
niciasus in, 247 ; Melapkis rhois 
on Rhus glabra in, 45. 

Virginia Creeper (see Ampelopsis). 
virginica, Diacrisia. 
viridana, Tortrix. 
find aria, Larentia. 
viridescens , Orgyia. 
viridiaencus, Menitts. 
viridicem, Elasmus. 
riridicollis, Phyllobius. 
viridis, Ceratina ; Cker tries ; Coccus 
(Lecanium ) ; Tettigoniella. 
viridi senium, Cnsiatithorax. 
viridissima, Torbia. 
riridnla, Nezara ; Trioza. 
vishnu, Trabala. 
viieana, Polyckrosis. 
vitcllinae, Phyllodeda. 

Vitex diraricata, Lachnopus on, in 
Porto Rico, 104. 
vilicida, Fidia. 

vitieola, Coniarinia ; Macrosiphum 
(see M. illinoisense). 
ritifoliae. Phylloxera. 

Vitis, Pachypeltis hitmeralis on, 
in Sumatra, 38 ; (see Vine, 
Grape). 

vitis, Eriophyes ; Phyllocoptes ; 
Pseudococcus ; Pvlvinaria [he- 
eaninm ) ; Typhlocyba. 
vitium, Margarod.es. 
ritiaia, A parties! 8 ; Diabrotica ; 
Epicauia ; PhyUolreia ; Spilo- 
chalcis. 

viUicollis, Pyrolrickns. 

vitiigera, Schisiocerca ( Dickroplus ). 

vittiscutis, Pachypeltis. 

vittula, PkjfUoireta. 

virida, Parasa. 

volchei , Coleophera. 

volucre, Praon. 

volncris. Pterqpdms. 

•orontzoari, 

ovae, Pseudococcus. 

Vriesia spcciosa, Symnaspts ae.ch- 
meae intercepted on, in Cali- 
fornia, 29. 


vulgar e, A rmadiUidiwn . 
vulgaris, A saphes ; DUophus ; Gftypta ; 
GryUotalpa (see G. gryllolmpa ) ; 
Melolontha (see M. melolontha), 
vulgatissima, 1 ’hyUodcda . 
vulnerator, Pristomerus. 
vulneratus, Plegadems. 
vulpinus , Dermcslcs. 
vulviragellus , Cr ambits. 

w. 

wachili, Megasiigmus. 

Wagneria nigricans, parasite of 
cutworms in S. Rhodesia, 537. 
Wagtail, a benefieial bird in Britain, 
478. 

wahlbergi , Tragisco schema, 
wahlbomiana, Cnephasia. 
walkcri , Cenlrobia ; Pseudococcus. 
Walnut (Juglans), Cydia pomonclla 
on, in S. Africa, 324; pests of, 
in Canada, 122, 412; measures 
against Cydia pomoneUa on, in 
Cyprus, 383; pests of, in Italy, 
143, 366; Eriophyes tristriatus 
on, in Switzerland. 367 ; pests 
of, in U.S.A., 98, 99, 169, 217, 
227, 252, 415, 457. 

Walnut Aphis (see Chromaphis 
jv-glaruHeola). 

Walnut Caterpillar (sec Dalana 
iniegerrima). 
icalshi, Pilopltorus. 

Warblers, beneficial birds in Britain, 
478. 

Washington, pests from, inter- 
cepted in California, 101, 253, 
294, 450. 

Wtwwwnnia auropnndala, destroy- 
ing other ants in Porto Rico, 104. 
Wasps, destroying other insects, 
136, 214, 215, 275, 294, 340, 495. 
Water, Hot, against Aphids, 412 ; 
experiments with, against Pieris 
brasskac, 319; use of, against 
vine pests, 95, 145. 

Watercress, alternative food-plant 
of Myzus cerasi in U.S.A., 441. 
Water-lily Aphis (see Fhopaiosiphum 
nymphaeae). 

Water melon ( Cucumis citrullus), 
legislation against importation 
of, from Formosa into Japan, 
520 ; lialticns minutus on, in 
the Pescadores, 503; measures 
against Diabrotica on, in 'lex as, 
268. 

Watcrsionia prima, parasite of 
Chionaspis pinijoliae in Spain, 
113. . *' 

W T attlc, measures against Chdioides 
junodi on, in Ratal, 860; (so® 
Acacia). 
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Wattle Bagworm (see ChdUoides 
junodi). 

Wax Moth (see QaUeria meUonella). 
webbi, Psiloptera. 
websteri, Asphondyla ; Sargaritix. 
weedi, Hyatomyodes (sec H. triangu- 
laris). 

weissi, Fucaclophagus. 
veldi, Discholcuspis. 

Wells 1 Machine, for disinfecting 
cotton- seed, 42. 

West Indian Molc-crlckct (see 
Scapteriscus ric {'«««). 

West Indies, experiments against 
cacao pests in, 152 ; cotton pests 
and their control in, 44, 81, 187, 
201, 250, 341, 377, 394, 454, 456, 
542 ; miscellaneous pests and 
their control in, 101, 121, 391 ; 
sweet-potato pests in, 82, 188, 
209, 210, 211, 254, 394, 414; 
Fleliothrips rubrocincius intro- 
duced into Florida from, 505 ; 
Jcerya purchasi not present in, 

11 ; bionomics and control of 
Metamasius sericeus on coconuts 
in, 71 ; danger of introduction 
of Pedmaphora gossypiella into, 
44, 128, 566; bionomics, control, 
and distribution of Scapteriscus 
victims in, 298; utilisation of 
bats to destroy Lepidoptorous 
pests of cotton in, 44; (sec also 
under the various Islands). 
Western Forest Tent Caterpillar 
(sec Malwosoma erosa). 

Western Larch (see Laris occiden - 
talis). 

Western Wheat -stem Sawfly (sec 
Cephas occklentalis). 

Western White Pine (see Pinus 
monticola). 

Western Yellow Pine (see Pinus 
ponderosa). 

Whale oil Soap, in sprays against 
Aphids, Coccids, e.te., 51, 96, 99, 
164, 205, 268 ; and nicotine 
sulphate, formula for, against 
Thrips tabaci, 506. 

Wheat ( Tritieum ), pests of, and 
their control in Argentina, 142, 
317; pestB of, in Britain, 119, 
160, 508, 509 ; pests of, in Canada, 
23, 108, 412 ; Thrips tabaci on, 
in Chile, 429 ; A gratis ypsilon on, 
in India, 182; Aphis avenae on, 
in Japan, 548 ; pests of, in 
Norway and Sweden, 145, 147, 
148, 150, 151, 152, 284; Ilelio- 
this obsohta on, in Nyasaland, 
,70; pests of, in Rhodesia, 240, 
* 338 ; Aelia rostrala on, in Spain, 
444; pests of, in U S. A., 34, 
108, 127, 194, 202, 207, 221, 244, 
290*307, 365, 373, 413, 479, 525, 


565, 566; relation of varieties 
of, to Hessian -fly injury, 244, 
365 ; the best crop for cutworm- 
infested fields, 445. 

Wheat, Stored, pests of, in Argen- 
tina, 143; measures against 
pests of, in Australia, 11, 269; 
pests of, in India, 124; pests 
of and their control in U.S.A., 
202, 458, 466. 

Wheat Aphis (see Toxopiera grami - 
num). 

Wheat Bulb Fly (see Hyleniyia 
coardata). 

Wheat Jointworm (see Isosoma 
triiici). 

Wheat Midge (sec Conlarinia tritici). 
Wheat Thrips (sec Franliiniella 
triiici). 

Wheat-sheath Miner (sec Ceroilonta 
femoralis). 

Wheatear, a beneficial bird in 
Britain, 478. 

Wheel Bug (see Prionidus cristatus). 
Whincbat, a beneficial bird in 
Britain, 478. 

White Ants (see Termites). 

White Ant Exterminator, for treat- 
ing timber against boring beetles, 

390. 

White Barnacle Scales (see Aspi- 
diotus latadiae and Chrysom- 
vhalus did yospermi). 

White Cabbage Butterfly (see 
Pieris). 

White Coffee Borer (seo Author es 
leuconotus). 

White Fir (see Abies conrolor ). 
White Grubs (see Laehnosterna). 
White Oak (see Ouertaw u/6«). 
White Pine (see Pinus strobus). 
White Pine Blister- rust (see Cro- 
nartium ribieola). 

White Pine Weevil (see Pissodes 
strobi ). 

White Scale (sec Chionaspis citri 
and Ilemiehionaspis minor). 

White headed Fungus (see Ophio- 
nedria coecicola). 

White- marked Tussock Moth (see 
Ifemerocampa leucostigmu). 
Whitetiies (see Ahurodcs). 
Whitethroat, not a beneficial bird 
in Britain, 478. • 

whittieri, Cerchysius. 

Wild Carrot Aphis (see Hyadaphis 
xiflostei). 

Wild Okra (sec Ualhchra eapitata). 
Wild Pepper-grass (see Lepidium 
apeialum). * , 

Wild Safflower (see Carthamus oxy- 
carpi). * * 

Willow { Salix ) Thryneta spmator 
on, in S. Africa, 325 ; Aphids on, 
in N. America, 257 ; Oeccficits 
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plalensu on, in Argentina, 315; 
pests of, and their control in 
Britain, 41, 279; pests of, in 
Canada, 122, 361, 364; Clytus 
pilo8iis on, in France. 31 8; 
pests of, in Italy, 144; new 
Aphid on, in Japan, 548 ; Eicho- 
ckaitophorus himalayensis on, in 
Lahore, 473 ; pests of, in Sweden, 
147, 148, 149, 150; pests of, in 
U.S.A., 21, 34, 205, 241, 242, 389, 
397, 417, 422, 45,7, 528, 552, 555. 
Willow, Black (see Salix nigra). 
Willow Beetle (see Phyllodecta 
vulgatissima). 

Willow Hornet Cl ear wing (see 
Trochilhm bembeciforme). 

Willow Weevil (see Cryptorrhynchus 
lapathi). 

Willow Wood Midgo (see Phabdo- 
phaga saliciperda). 
wilsoni , Platypus. 

Wilt Disease, in gipsy and brown 
tail caterpillars in Maine, 178. 
Wind, effect of, on distribution of 
insects and plant diseases, 225, 
252, 271, 303, 311, 322. 

Winter Moth (see Cheimatobia 
brumata). 

Wireworms, bionomics of, in Bri- 
tain, 58, 134, 425, 426, 435, 509 ; 
on cereals in Norway, 284; on 
potatoes in U.S.A.,' 307, 371 ; 
measures against, on maize in 
New South Wales, 336 ; Rhodes 
confused with, 307 ; (see Agriotes 
etc.). . 

Wisconsin, bionomics of Laclmo- 
shma in, 544, 555 ; miscella- 
neous insect pests in, 555 ; biono- 
mics and control of Pieris rapae 
on cabbages in, 201. 

Wistaria, Aulacaspis peniagona in- 
tercepted on, in S. Africa, 358 ; 
Chionaspis intercepted on, in 
California, 294 ; Epargyreus 
tityrus on, in New York, 451. 
Witch-hazel (see flammnelis vir- 
giniana). 

icoebtria/na, Enarmonia. 
woglumi , Aleurocanthus. 

Woklfahrtia brunnipalpis (Locust 
Fly), parasite of Locusta parda- 
lina in & Africa, 359. 
woUana, Atbinia (see Cryptoblabes 
gnidiella). 
woodi, Ocnerioya . 

Wood-lice, injurious to plants in 
Quebec, 63; (see Oniscus). 
Woodpeckers,* destroying noxious 
‘ insectB, 8, 84, 308, 478*510, 529 ; 
importance of protection of, in 
Britain, 510; importance of, 
■ in relation to cacao? in Jamaica, 
529. 


Woodpigeori, injurious in Britain, 
510. 

Woody _ Nightshade (see Solanum 
dulcamara). 

Woollen Goods, damaged by Tineo- 
la bisellieUa in New York, 48. 

Woolly Apple Aphis (see Eriosoma 
lanigerum). 

Woolly Pear Aphis (see L'riosoma 
pyricola). 

Woolly Pyrol Moth (see Thermesia 
gemmatalis). 

Woolly Thorn Aphis (see Proci- 
philus corrugatus). 

Woolly Whitefly (see Aleurothrixus 
hou-ardi). 

Wren, a beneficial bird in Britain, 
478. 

Wrightia tinctoria, food-plant of 
Coccus colemani in Mysore, 322. 

Wryneck, a beneficial bird in 
Britain, 478. 


X. 

xanlhoccphala , Glastoptera. 

xanthogastrella, Scirpophaga. 

Xanthogramma divisa, predaceous 
on Aphids in Maine, 241. 

xanlhomeUicna , Galeruca (see Galent • 
cella luteola). 

xanthomelaenae , Tetrastickus. 

Xanthorhoc praejedala, bionomics 
of, on Phortniuru tenax in New 
Zealand, 535. 

Xanthospilapteryx syringella (see 
Gracilaria). 

xanlhosligma, Apantelcs. 

xanthostomus, Syrphus. 

Xestobium tesscUatum, measures 
against, in furniture in Britain, 
160. 

XipJiidium fasciatum, predaceous 
on Tomaspis saccharina in Gre- 
nada, 333. 

Xiphydria, parasitised by Pristau- 
lacus patraii in France, 318. 

Xislicas lanio, picdaceous on Coe- 
liodes ruber in Italy, 78. 

Xyleborinu8 pecanis (Pecan Ambro- 
sia Beetle), on pecan in U.S.A., 
228. 

Xyloborus, boring in cacao twigs 
in Grenada. 33 ; in Shorea 
robmla in India, 522. 

Xyleboms coffeac, 447 ; in tea in 
Ceylon, 315. 

Xyhborus compactus, in coffee in 
Ceylon, 539. 

Xyhborus confusus , in Barbados. 
394. 

Xyleboms ( Anisandrus ) dispar , in 
apple in Italy, 143; in oiyhards 
in Norway, 285 ; in Sweden, 147 ; 
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food-plants of, in Switzerland, 
387 ; measures against, in plum 
in Britain, 438, 509. 

Xyleborus fomicatus {Shot-hole 
Borer of Tea), bionomics and 
control of, in Ceylon, 88, 128, 
314, 315, 434, 539, 540. 

Xyleborus morivorella, in mulberry 
in Formosa, 175. 

Xyleborus parvukts, , attacking rub- 
ber in East Indies, 429, 430; 
relation of, to Ustulina sonata 
in Malaya, 277. 

Xyleborus perforans, in cacao in 
Belgian Congo, 79. 

Xyleborus saxeseni {see X. xylo- 
graphus). 

Xyleborus xylographus (Lesser Shofc- 
hole Borer), bionomics and 
distribution of, in conifers, 266 ; 
in Britain, 509 ; measures against 
in pears in California, 384 ; in 
apple in Switzerland, 367. 

Xylina anlewiata, Meteorus versi- 
color ovipositing on, in U.S.A., 
513. 

Xylobiops basUaris (Red- shouldered 
Shot-hole Borer), in forest trees 
in U.S.A., 227, 451. 

xylographus, Xyleborm. 

Xylonites praeustus , on evergreen 
oak in France, 477. 

Xylopsocus gibbicollis, boring in 
lead in Australia, 141. 

xylostei, Hyadapkis ; Prociphihis ; 
Siphocoryne (Aphis) (see S. 
pastinacae). 

Xyloterus domesticus, in forests in 
Germany, 8. 

Xyloterus lineatus, in Sweden, 147. 

Xyloterus signatus, bionomics of, 
in forests in Germany, 8. 

Xylothrips gibbicollis (see Xylop- 

80CU8). 

Xylotrechus, in sal in India, 519. 

Xylotrechus aceris, sp. n., in maples 
in U.S.A., 129. 

Xylotrechus annosus , in poplar in 
California, 397. 

Xylotrechus insignis, in willow in 
California, 397. 

Xylotrechus obliteratus (see X. insig- 
nis). 

Xylotrechus quadrimaculatus, X. 
aceris confused with, in U.S.A., 
129. 

Xylotrechus quadripes (Coffee Borer) 
measures against, in India, 74. 

Xylotrechus undulatus , in conifers 
in California, 397. 

Xylotrupes gideon (australicus), on 
sugar-cane in Australia, 166; 
food-plants of, in Java, 446. 

Xystrocera globosa, on Acacia lebbel: 
in Egypt, 50. 

(C569) 


Y. 

Yakman Ant (see Eciton burcheUi). 
Yam (see Dioscotea). 
harrow, Philaenus spumarius on, 
in Maine, 12; (see Achillea 
millefolium). 

Yellow Aphis (see Sipha Java). 
Yellow Clothes Moth (see Tineola 
biselliella). 

Yellow Clover Aphis (see Callip- 
terus ononidis). 

Yellow Dent Corn (see Zea inden- 
tata). 

Yellow Fever, 492. 

Yellow Flannel Moth (see Lagoa 
crispata). 

Yellow House Ant (see Mono - 
morium pharaonis). 

Yellow Mite (see Tarsonemus trans- 
lucent). 

Yellow Pine (see Pinus ponderosa). 
Yellow-necked Caterpillar (see 
Datana minislra). 
yesonicus, Promachus. 
ypsilon, A gratis. 

Yucatan, Schistocerca unchi in, 482. 

Z. 

Zabrote8 pectoralis (see Spermo- 
phagus). 

Zabrus, 96. 
zachrysa , Graeilaria. 
zaddachi, Sterictiphora. 
Zagrammosoma multiUneatum , para- 
site of Leucoptera cojfeella in 
Porto Rico, 104. 

Za/maera albofaseiaria, urticating 
hairs of Arctornis chrysorrhoea, 
causing injury to, in Japan, 502. 
Zanzibar, miscellaneous insect pests 
in, 128, 276; scale-insects from, 
85, 86. 

Zaommoencyrtus poeta, sp. n., para- 
site of a Psvllid in Australia, 35. 
Zea indentata (Yellow Dent Corn), 
hybrid between FAiclanea mexi- 
cana and, immune to attacks of 
Aphids in U.S.A., 30. 

Zea mays (see Maize). 
zeae , Achatodes. 

Zebra caterpillar \(see Ceramica 
picta). _ 

zebra. Otiorrhynchus. 
zebrinum, Lecanium. 
zcellus, Crambus* 

Zelus bilobus, natural enemy of 
Anomis erosa in U.S.A., 108. 
zephyria, Ehagolms (se& R. porno- 
nellM). " » 

Zeuzera, on# cacao in Dutch E. 
Indies, 349. 

Zeuzera tlesculi (see Z. pyrina). 



Zmzera coffeae (Red Borer, Coffee 
Borer), on tea in Ceylon, 31 B, 
539 ; on tea in India, 475 ; 
infesting tea etc. in Dutch E. 
Indies 37, 350 ; on coffee in 
Indo-China, 129. 

Zeuzera pyrina, on pomegranate in 
Egypt, 50; on apple in Italy, 
143; on apple and lilac in 
Sweden, 149; in Switzerland, 367. 

Zinc Arsenate, experiments in 
spraying with, against Diabrotica 
vtitata, 201 ; effect of prickly 
pear sap in sprays of, 472 ; 
more adhesive than calcium 
arsenate, 560. 

Zinc Araenite, experiments in 
spray ing with, against Diabrotica 
inttata, 201 ; and lime, formula 
for, against EpUadnui corrupta, 
299, 300; and cactus detritus, 
formula for spraying with, against 
Fiiixyrocis tripmwtata, 82 ; experi- 
ments with, against vine-moths, 
73 ; ineffective against Pieris 
rapae, 201 ; compared with 
calcium arsenate, 329, 330 ; • 

determination of arsenic in, with 
potassium iodate, 440. 

Zinc Oxide, in mixture against 
Eriosoma lanigerum, 471. 

Zinc Sulphide, for emulsifying 
petroleum, 27. 

Zinnia, HeUothis ob sol-eta on, in 
Nyasaland, 70. 


Zinzekt, Apato monath* an, in 
8yria, 50. 

ziziphus, ParlaUpim. 

ziayphi, Aphis. 

Zuyphm, Parbatoria chmensi* on, 
in China, 206 ; GoroplfUtK tojoni 
on, in India, 86. 

Zvzyphus jujuha (Bor), food-plant 
of Tachardia lacea in India, 613. 

Zizt/phus apina-chrusti, Aphis 
. phi on, in Egypt, 300. 

zonatus, Doom. 

Zonocorus, Coccobacittus ineffective 
against, 388. 

Zono cents ekgans, control of, on 
Qoffee in Br. E. Africa, 15. 

Zonocems variegatus, control of, on 
coffee in Br. E. Africa, 15; on 
cacao in Belgian Congo, 79. 

Zophodia tonvolutella, on goose- 
berries in Sweden, 140. 

Zophodia gressulariae (Gooseberry 
j Fruit-Worm), measures against, 
in Minnesota, 372 ; in New 
York, 451. 

Zophosis boiei, habits of, on maize 
and tobacco in Rhodwia, 3^1, 
338. 

Zyqaena occitanica, parasites of, in 
France, 262. 

Zygoboth-ria nuiUola, probable toxic 
action of Apanteles lacteieolor on, 
in U.S.A., 511. 

Zygothrips amcrieatiw, in bark of 
trees in Maryland, 34. 








